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of the provisions of the Agricultural Law. 
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SEVENTEENTH ANNUAL REporT 
OF TAE 


Board of Control of the New York State Agri- 
cultural Experiment Station. 


TREASURER’S REPORT. 


Geneva, N. Y., October 1, 1898. 


To the Board of Control of the New York Agricultural Hxperiment 
Station: 


As Treasurer of the Board of Control, I respectfully submit the 
following report for the fiscal year ending September 30, 1898: 


MaInTENANCE ACCOUNT. 


Receipts. 
1897. 
Oct. 31S> EP el ealibna Va? t235 shad ah walt eq cooper ree era es $678 41° 
To amount received for produce sold. . 2,221 18 


To amount received from Comptroller, 52,500 00 


$55,399 59 


ee etna oeenienineessinooennesieniercelicinemeeioes 


Expenditures. 
By building and repairs............ $6,729 85 
By chemical supplies.............. 746 57 
By contingent.expenses............ 550 52 


By Peedi gy, StUlls\ reve sic.0e ve viele ele « 380 35 


REpPoRT OF THE TREASURER OF THE 


is yetertilizerd.)., vce rcee emt oa $287 00 
By dreieht and @xpress 207. ie no s-- « 5TE= LT 
By furniture and fixtures..;.-...... Seabee 
By heat, ight-and water2 220... 1,628 07 
Meh git: 3}0) penitent ermine satus rel Solu hoy a 12,073 48 
DyeLDTATY cs: 33 wpe asendie sss ola eee 1,337 53 
By Hve-etockt arr ees Oe 598 88 
By postage and stationery.......... 1,156 18 
By publications.::7: taper Mot Stet ee : 4,168 12 
By. salaries... os sis Micnie ae eee 19,069 58 
By scientific apparatus .............- 19655 
By seeds, plants and sundry supplies. . 2,484 49 
By tools, implements and machinery. . 508 79 
By traveling expenses...........-.. 1,588 88 
By balance <osteisnar sean eee ele So De 

$55,399 59 


EXPENSE oF BULLETINS AND ENnrorctna PrRoviIstons oF CHAPTER 


1897. 
Oct. 


955, Laws 1896. 
Recewpts. 


To amount received from Comptroller, $12,500 00 


Hapenditures. 

. By account overdra wise: erate sess tees $1,101 19 
By chemical supplies... ........... 98 43 
By contingent expenses. . .......... 3 02 
By freight andvexpress: >... ...). sce 36 55 
By heat, light and water.....0..2... 191 74 
By postage and stationery. ......... 1 83 
By publications. sc) aa taa es 1,574 85 


By salariege:: 2.0. + cisco Meee tne 2 6,835 11 
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By seeds, plants and sundry supplies... _ $7 

By tools, implements and machinery. . 

By traveling expenses.............. 1,193 

De yebabancs 2 eNotes 1,954 
$12,500 


Postage Account, Sprcrat APPROPRIATION. 
L807. 
Oct. dee. Gobet an CGeamnaNan distri hia tisiare «0sind 6 $282 


Hapenditures. 
aT Om OSLELM een oF. 7 SANS aig 5 thet ga tae $282 


Repairs to Burrpinas, Spectra, APPROPRIATION. 
1897. 


Oct. PP asbulpriberonanands(.o. ees. See $1 
Hapenditures. 
ByaPepalts bOsOLLGIN GS fess << Meplarenaes « $1 


Srconp Juprcran Department, Cuarrer 675, Laws 1894. 


Receipts. 
LOD fF. 
Oct. Prd RP OLANCG OM MATIC sf, 6 sieve s'eivters ye: $46 
To amount received from Comptroller, 6,142 
$6,188 
Expenditures. 
By chemical supplies... .......... $50 


By contingent expenses... ........ 14 


64 
75 
90 
99 


00 


00 


00 


54 


54 


34 
12 


46 


15 
58 
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By rentsa(land)iAje. Sus eee ees = $1,222 00 
By fertilizers. dye ss: s2/s'e tees ees 161 63 
By freight and express............. 34 95 
By furniture and fixtures.......... 1 50 
By heat, light and water........... 29 99 
Byslabor.y..cfot cela sacs. eo cere ae 321 95 
By postage and stationery,.*. - » a0 38 07 
IS y/SBLATICS intel ieee teah cee see 3,168 96 
By scientific panne PPR . 6 86 
By seeds, plants and eee ae : 358 37 
By tools, implements and machinery. . 123 31 
By traveling expenses... .......... 609 80 
Dy. balance se ecg wr eae sts 46 34 

$6,188 46 


Spectra APPROPRIATION FOR Brotoagicat and Datry Borrprne, 
Cuapter 315, Laws 1897. 


Receipts. 
To amount received from Comptroller, $31,865 09 


Expendstures. 
By construction... S-ieeeeeeen ais $26,488 71 
By equipment fea seee Pee sce 5,376 38 
$31,865 09 


All expenditures are supported by vouchers, approved by the 
auditing committee of the Board of Control, and have been fur- 
nished the Comptroller of the State of New York. 
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Unitep States ApproprIATION Unprer Act or Conaress Ap- 
PROVED Marcu 2, 1887. 


To receipts from the Treasurer of 
United States as per appropriation 
for fiscal year ending June 80, 1898, 
as per act of Congress, approved 


Wit Obert LOS penta eto areca“. $1,500 00 
Expenditures. 

By ehemicabsuppless rs io sy ++. $49 89 
Bumteedinominttsien.. 8s +. ey? 20 00 
emeaDOY: . .rormeaerssicop egies <a sano’ 1,147 61 
He LO! SEI emer cae ee ry ar a etal See pee dar sc 220 00 
By salaries... .. Mes ts Hin Lecter a a: 62 50 
$1,500 00 


WILLIAM O'HANLON, 
Treasurer. 


DIRECTOR'S REPORT.* 


T’o the Honorable Board of Control of the New York Agricultural 
Hapervment Station: - 


Gentlemen.—I have the honor-to present herewith the report 
of the New York Agricultural Experiment Station for 1898. 

The past year has been characterized especially by the comple- 
tion of plans which for some time you have had under considera- 
tion and development. 

Notable additions have been made to the building and appa- 
ratus equipment; the scientific staff has been enlarged, and the 
scope and efficiency of the Station facilities for studying prob- 
lems important to agricultural practice have been much increased 
thereby. 

It is very gratifying to be able to report, also, that all this has 
been accomplished, at the same time that the usual activities of 
the Station have been fully maintained, with the most harmonious 
thought and action on the part of all concerned. Neither inter- 
nally nor externally has the work of the Station suffered from 
dissensions or unpleasant criticism, a condition of things for which 


your director desires to make profound acknowledgment. 


THE STATION STAFF. 


In my report for 1897, mention was made of the election of 
Mr. H. A. Harding as Dairy Bacteriologist and Mr. G. A. Smith 
as Dairy Expert. Both of these gentlemen now have entered 
upon their duties, their work being located in the dairy section of 
the new building. Mr. Harding spent about six months of the 
year in very useful observation and study at the laboratories of 


* Reprint of Bulletin No. 153. 
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PLATE I.—BIOLOGICAL AND DAIRY BUILDING. 
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FIG. 1.—BASEMENT PLAN OF BIOLOGICAL AND DAIRY BUILDING. 
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Fic. 2.—F1IrRsT FLOOR PLAN OF BIOLOGICAL AND DAIRY BUILDING. 
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Fic. 3.—SECOND FLOOR PLAN OF BIOLOGICAL AND DAIRY BUILDING. 
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Europe, in order to become familiar with current subjects and 
methods of European research. 

At the time of my last report, the election of a botanist was in 
contemplation. After looking the field over thoroughly, it was 
decided not to go outside of the Station staff in order to fill this 
position. The work of Mr. F. C. Stewart, who was located at 
Jamaica, L. I., pursuing investigations immediately related to the 
interests of Eastern New York, had been so satisfactory and pro- 
motive of practical benefit, that your committee having the mat- 
ter in charge concluded to transfer him to the main Station, where 
he could have larger and more efficient facilities for the investiga- 
tion of plant diseases. His work will now have a relation no less 
important to the agriculture of the Second Judicial Department 
than was the case under the former arrangement. Mr. Stewart 
has spent several months of the past year in Europe pursuing 
studies in plant pathology, returning to his work in August. 


THE NEW BIOLOGICAL AND DAIRY BUILDING. 


The most important accession to the Station buildings so far 
secured is the new laboratory which is designed to accommodate 
the departments of investigation along biological and dairy lines. 
Its erection was begun in September, 1897, and completed in 
September, 1898. 

The accompanying description and cuts show as clearly as pos- 
sible its appearance, construction and apparatus equipment. 

The historical facts relating to the action of the Board of Con- 
trol, legislation and the work of construction can best be presented 
by an extract from the report of the chairman of the building 
committee, Hon. A. C. Chase. 

“On October 6, 1896, the Board of Control of this Station re- 
quested the director of the Station to prepare such plans as he 
might deem necessary for the erection of a building to accom- 
modate the biological and dairy departments of this institution. 
At a subsequent meeting of the Board held in Albany on Janu- 
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ary 19, 1897, plans presented by the director were approved and it 
was unanimously voted to ask the Legislature then in session for 
$41,000, with which to erect the proposed building. 

“This action was due to a clear recognition of the necessity for 
providing larger and more efficient quarters in which to locate 
the existing departments of dairy investigation, horticulture and 
entomology and the departments of botany and bacteriology to be 
created. The sum of money named was the estimate of the State 
Architect based upon preliminary plans which had been submitted 
to him. 

‘A bill framed in accordance with the action of the Board was 
introduced into the Senate by the Hon. John Raines and into the 
Assembly by the Hon. Murray Benham, gentlemen who ably rep- 
resented this section of New York in the Legislature then in 
session, and who faithfully proseeuted and defended the interests 
of the measure which was placed in their charge. 

“ The bill was favorably reported from both the Ways and Means 
and Finance committees and received unanimous passage in both 
the Senate and Assembly. It was sent to the Governor about the 
middle of April and was approved by him on April 21, 1897. This 
act now constitutes Chapter 315 of the Laws of 1897. 

“The unobstructed passage of this measure in a year when 
economy was the watchword and its signing by the Governor 
when it was entirely clear that many other requests must be de- 
nied are sufficiently noteworthy to call for some explanation. 
There was, first of all, a widespread and earnest representation 
to the members of the Legislature by many of their prominent 
agricultural constituents of the desirability of the proposed en- 
largement of facilities for investigation at the State Experiment 
Station. The State Grange, the State Dairymen’s Association and 
several other prominent agricultural organizations passed resolu- 
tions favoring the erection of the proposed building. 

“In the seeond place, those leaders in the Legislature who ~ 
were in the position to exert a large influence upon legislation were 
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favorable to the measure. It is but just also to remark that the 
President of the Board of Control, occupying as he did a seat 
in the Assembly, was able to carefully euard the interests of the 
Station, and he was faithful to his opportunities. 

“A committee consisting of A. C. Chase, S. H. Hammond, 
F. O. Chamberlain and W.H. Jordan was appointed by the Board to 
take charge of the construction of the building, and was author- 
ized to make and execute all necessary contracts. Notwithstand- 
ing the fact that steps were taken on April 22d to secure plans 
and specifications from the State Architect’s office, they were not 
placed in the hands of the building committee until nearly the 
middle of August, thus rendering it necessary to proceed with 
construction during cold weather. The committee promptly ad- 
vertised for proposals for the erection of the building. Twelve 
were received which were opened on September 8th, the sums 
mentioned varying from $23,689 to $34,088. 

“A. B. Morrison, of Geneva, was the lowest bidder and the 
contract was awarded to him at $24,214, this being an increase of 
$525 over the proposal on account of extras which were added to 
the original specifications. Later, proposals were received for 
installing the heating apparatus, the plumbing and drainage, the 
refrigerating plant, the temperature control system, the elevators, 
wiring the building and the lighting fixtures. 

“The awards were as follows: 


“Heating, Herendeen Mfg. Co., Geneva.......... $2,185 00 
“ Plumbing and drainage, Emig & Hatmaker, Geneva 3,475 00 
“Refrigerating plant, A. H. Barber Co., Chicago.... 2,000 00 
_ “Temperature control system, Electric Service Co., of 
Buffalo....... 2 aca a Ta MEY PRG OO Naa 1,145 00 
“Elevators, The Houser Elevator Co., Syracuse..... 350 00 
“ Wiring buildings, Geneva Power and Electric Light 
GEIL meee eS! 53) sate aes MTA ett nt ike hs]. 8s Soke 425 00 


“ Lighting fixtures, Oxley & Enos Mfg. Co., New 
SS ea TAR A ae 467 00 
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“Ground was broken for the foundations of the building in 
September, 1897, and the work proceeded as expeditiously as the 
‘conditions would allow. — 

“The style of the structure is certainly in keeping with its 
purpose, and must be commended for its quiet and simple dignity. 
The quality of the construction has been most thorough and satis- 
factory. This has not been due so much to the faithful and un- 
relenting inspection of the supervising architect, Mr. Charles F. 
Crandall, of Rochester, as to the ability and business integrity of 
the contractors. No matter how keensighted and insistent an 
architect may be, he is often unable to secure desirable results at 
the hands of irresponsible builders. This institution is fortunate 
in having entered into contracts with men whose honorable pur- 
poses rendered their bonds a superfluous legal form. The build- 
ing committee takes this occasion to express its appreciation of 
the most excellent plans and specifications furnished by Hon. I. G. 
Perry, State Architect, of the faithful and efficient services of 
Mr. Charles F. Crandall, of Rochester, supervising architect, of 
the most thorough and elegant plumbing and drainage work in- 
stalled after the plans and under the direction of Henri D. Dickin- 
son, of New York city, and of the thorough and honorable execu- 
tion of their contracts by the several contractors mentioned above.” 

General construction.— This new laboratory stands about 300 
feet east of the Director’s office, facing north and fronting upon 
North Street. It consists of a main building, 88 by 38 feet, and 
two wings extending 30 feet to the rear, between which is an open 
court at the rear 16 feet in width, insuring ample light and venti- 
lation to all working parts of the building. The front is in three 
sections, of which the central one of 46 feet projects 4 feet. In 
front of this is a porch 9 feet wide and 41 feet long, with a 
veranda upon which doors open from the second story. The two 
stories, 11 and 10 feet in height, respectively, of both main build- 
ing and wings are made of the best quality of cream-colored 
pressed brick, and trimmed with Medina stone. The basement 
extends under all parts of the building and is 11 feet clear, the con- 
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crete floor being at grade in the rear, where doors into each wing, 
and into the main building from the court, give easy access. The 
elevators, one in front to the first story and one in the rear to 
both first and second stories, make the delivery of supplies and the 
handling of the dairy products very convenient. The basement 
and foundation walls are faced at all exposed points with Medina 
stone, giving a pleasing contrast with the lighter-colored_ brick. 
The roof is of slate, with galvanized iron cornices, and is so shaped 
that the attic rooms are large and high. Abundance of light is 
given these rooms through six double dormer windows at the sides, 
a round window in front and a skylight above. 

The interior is finished in quartered oak; hard plaster is used 
throughout; and the floors are southern pine except in the vaults 
and four dairy rooms, where vitrified tile is used. 

Heat, gas and water.—The building is heated by steam from 
two 30-horse power boilers in the basement, the radiators in each 
room being controlled by automatic valves connected with ther- 
mostats and operated by compressed air by the Johnson system. 
Steam from the boilers, compressed air and hot water from the 
compressor and heater (both also in the basement), and cold water 

and gas from the city systems are supplied at the laboratory tables 
and other convenient points. Constant pressure upon the water 
systems is maintained by connection with a 1,000 gallon tank in 
the attic. 

Refrigeration.— For maintaining constant temperatures in the 
cheese-curing rooms and bacteriological culture rooms and a low 
temperature in the dairy and cold-storage rooms a supply of cold 
air is necessary. To secure this an extensive refrigerating plant 
has been installed. This operates upon the ammonia-expansion 
principle and consists of a compressor, oil-removing cylinder and 
condenser located in the basement; and expansion coils in one 
cheese room in the basement, butter room, pasteurizing room, cold- 
storage room and large insulated rooms in the attic. Part of 
these coils are immersed in brine tanks so that.a low temperature, 
secured during the day, can be maintained during the night with- 
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out running the machinery. The power for the compressor and 
other machinery is furnished by a Straight Line, high speed, cen- 
ter crank horizontal engine which, at a steam pressure of 70 
pounds and speed of 260 revolutions, gives about 25-horse power. 

In refrigeration the gaseous ammonia is drawn from the expan- 
sion coils and passes through the water-jacketed compression cylin- 
der where it is liquefied by a pressure of from 150 to 200 pounds. 
On its way to the cooling coils and tank the liquefied ammonia 
passes through a long, slender cylinder where by the action of 
gravity, it is freed from the oil used in lubricating the compressor. 
In the coils of the condenser the heat is drawn from the ammonia 
until the latter reaches the temperature of the city water sur-_ 
rounding the coils. From the cooling tank the liquid passes to 
the expansion coils as required, and by its rapid evaporation, con- 
trolled by expansion valves, withdraws the heat from the air or 
the brine surrounding the coils. The temperature can be reduced 
to a point far below freezing. 

Departments and their equipment.— Handsome oak and glass 
doors lead into the entry from the front and from the entry into 
a central hall and staircase. Occupying the left side of the main 
building and the east wing are the five rooms devoted to horticul- 
ture. These consist, in succession from the entrance and all com- 
municating, of the horticulturist’s office, 18 by 15 feet, with a 
large dark closet attached; horticulturist’s laboratory, 20 by 14 
feet; assistant horticulturists’ office, 20 by 174 feet; assistant hor- 
ticulturists’ laboratory, 82 by 141-3 feet; and museum, 32 by 
14 2-3 feet. The offices here, as throughout the building, are 
provided with large roll-top desks, revolving bookcases, specially 
planned and commodious wall cases and comfortable desk and 
office chairs, all the furniture being of oak. The laboratories 
each have a large work-table, with Alberene stone top and sink, 
fitted with the conveniences previously mentioned. The win- 
dows are provided with wide microscope tables or shelves, and 
these as well as the projecting ledges of the microscope and 
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reagent cases are fitted with removable glass tops to prevent 
staining. Adjustable spring-back chairs are also provided for the 
microscopists. | 

Facing the door of the horticultural museum and just across a 
narrow hall is one of the fire-proof vaults for the preservation of 
records, the other vault being upon the second floor, just above 
this one. The museums, also, are practically fire-proof. 

The narrow hall referred to above is at right angles to the 
central hall-but does not extend across it to the right. From 
this hall, upon the same side as the vault, lead the door and stair- 
way to the basement. 

At the right of the main entrance is the office of the dairy 
expert, which opens into another hall at right angles to the main 
one and leading to the butter room. This butter room is 32 by 
20 feet in size and, like the milk-receiving room, pasteurizing 
room and cheese-room, is finished entirely in white. The floors 
of these rooms are of vitrified tile, with pitch sufficient to give 
ready drainage; and the sides have a wainscoting of enameled 
brick. The apparatus is also finished in white enamel, so that all 
the surroundings are conducive to neatness. In the south end of 
the butter room, next the milk-receiving room, are the four sepa- 
rators, a United States steam turbine, a United States belt power 
with intermediate connection, a DeLaval steam turbine and an 
Empire direct-connection belt power. Near the middle of the 
room is the box churn, which contains four compartments so that 
four samples of cream may be handled at once under uniform 
conditions. At the north end of the room are the hand and power 
butter workers with expansion coils above to secure proper tem- 
perature. This portion of the room can be shut off from the rest 
by a curtain when necessary. Opening from this room are an 
elevator to the basement, a large closet and the cold-storage room. 
The milk-receiving room has an outer door leading to steps ex- 
tending along the side of the wing and contains a large vat and 
steam pump to receive the milk and distribute it to separators, 


pasteurizer or cheese vats. 
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In the pasteurizing room are the steam pasteurizer, milk cooler 
and Babcock tester. The upper coils over which the milk flows 
in the cooler circulate cold water and the lower ones ammonia, 
so that economical and rapid cooling is secured. The cheese 
room communicates by an elevator with the basement and with 
the second story near the cheese-curing rooms, and contains one 
large and two small cheese vats, one large constant pressure press 
and one small one. 

Upon the second floor are found a central hall and staircase as 
below and the arrangement of rooms in the east half does not 
differ from that of the first story. These rooms are, in succession 
as before, the botanist’s office, botanist’s laboratory, entomolo- 
gist’s office, entomologist’s laboratory and botanist’s museum. 
The hall between the museum and vault, however, extends 
entirely across the building to the west wall and forms part of the 
insulation of the block of cheese-curing rooms. These cheese 
rooms oceupy the west wing and are separated from its outer wall 
on all sides by a 4-foot passage-way. They are further insulated 
by double walls and air spaces on the outside and between the 
separate rooms. These rooms are six in number, each 9 by 10 
feet, and each provided over the entire wall space with shelves 14 
inches wide and 12 inches apart. It is expected to control the 
temperature in each of these rooms within 2 degrees, running 
each room independently and at any degree between 30 and 90. 
A hot-air flue from below and cold-air flue, from the chamber in 
the attic containing the expansion coils and brine tanks, lead into 
each room. ‘These flues are closed by dampers operated by com- 
pressed air and controlled by thermostats. When the tempera- 
ture falls one degree from the point fixed upon, the thermostat 
turns a valve and the compressed air opens the hot-air damper 
near the floor. Should the temperature rise, the cold-air flue in 
the ceiling is opened. So delicate is the operation of this system 
that breathing upon the thermostat will open the cold-air flue; 
fanning it, the hot-air damper. 

In front of this second story and to the right of the center are 


WOOY PNIAIBMOAY ANV WOOY YNIZIUNALSVG ‘WoOY WaALLAg 4O GN HLNOS—’A ALWId 


























New York AGRICULTURAL EXPERIMENT STATION. 15 


the bacteriologist’s laboratory, bacteriological culture and incuba- 
tor room and a storage and work room. A portion of the 
incubator and culture room is to be shut off from the rest by a 
glass partition and its temperature held where desired by a cold- 
air flue and radiator automatically controlled, as a convenience 
for summer work with gelatin cultures. 

The attic has been finished off only in the east half and bere 
are located the rooms devoted to photography. These consist of 
a gallery 36 by 34 feet, ighted by an 8 by 10 foot skylight and a 
large double dormer window; a dark room; and a finishing room. 

In the west half of the attic is the chamber containing the 
large ammonia expansion coils and brine tanks. This chamber 
is insulated with great care by air spaces on all sides and by thick 
double-air-spaced walls, so that very little heat from without can 
enter. : 

In the basement are the machinery and boiler rooms, several 
- large coal and storage rooms and one large room for curjng Brie, 
cream, and similar cheeses which require moisture and darkness. 
This room is also provided with cooling apparatus. 


USES OF THE BIOLOGICAL AND DAIRY BUILDING. 


In order that the people of the State may be reminded of the 
real relation this new structure bears to agriculture as an art, I 
take the liberty of reproducing here remarks that I offered at the 
dedicatory exercises which occurred on September 21, 1898. 

“Tt is not necessary to state what all clearly understand, that 
this building has not been erected simply for the sake of adding 
one more structure to those previously possessed by this Experi- 
ment Station. A larger and more useful purpose has been in view. 
What this is, doubtless many have asked to-day, in thought if not 
in word. It will aid in answering this very pertinent question if 
we refer to certain statements, contained in the report of the 
director of this Station for 1896. In discussing the proper work 
of this institution it was declared that ‘ horticulture and dairying 
occupy a commanding position in New York agriculture’ and it 
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was subsequently stated that ‘ everything points, therefore, to the 
conclusion that the experiment stations of this State should give 
prominent consideration to whatever will promote these two lines 
of practice.’ , 

“This building is one step in the pursuance of the policy thus 
enunciated. It is to harbor, as the report of the building com- 
mittee states, the departments of dairying and horticulture, with 
those of botany, bacteriology and entomology, the three latter 
being really largely adjuncts of the two former. Dairying is an 
art, but it is one that is being materially modified by the results 
reached through chemical and bacteriological research. Horti- 
culture is also an art, a many-sided one, and it is each year be- 
coming more and more dependent upon the information supplied 
by the botanist and entomologist. 

“Another statement was made in the director’s report for 1896, 
which is also pertinent to this occasion, and which is quoted at 
length: ‘If we base the reply to this question (How can the - 
farmer’s interests best be served?) upon experience, the answer 
must be that the farmer will best be served even from a business 
point of view by a rigid inquiry into the facts and principles which 
underlie his practice. The knowledge which, in its application to 
agriculture, has been in the past fruitful of the best results, is that 
which has come from investigations in the field of pure science, 
and this will undoubtedly be true in the future. Tests of theories 
and illustrative experiments in matters pertaining to the business 
of farming are useful and even necessary, but all safe and per- 
manent advance must proceed primarily from a study of funda- 
mentals. Judged in the light of these statements, then, the real 
function of the Experiment Station is to conduct severe scientific 
inquiry in those lines related to the practice of agriculture and, 
therefore, the controlling policy of this Station should be to 
strengthen and develop its facilities for making such researeh 
exhaustive and conclusive.’ In providing these laboratories this 
Experiment Station is trying to live up to its declaration of prin- 
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ciples. What is to be the work of the horticulturists? Certainly 
not merely to study the cultural side of the fruit-grower’s business, 
but to discover and formulate those laws of plant life which con- 
trol all the practice of the garden and field. Prof. Beach will 
use the implements of research more than he will the pruning 
knife, however essential the latter may be. . 

“Tt is not expected that the botanist, Mr. Stewart, will devote 
himself wholly to naming new or unusual plants or to explaining 
how to eradicate weeds, but much of his time will be spent in 
searching out the hidden processes which have their course within 
the tissues of plants. The microscope, the sterilizer and the in- 
cubator will be his tools. The bacteriologist will also be a student 
of those minute organisms which seem to have so profound a 
relation to man’s welfare, and this member of the Station’s staff 
will be most useful when he is most scientific. Possibly he may 
spend days or months hunting for a single fact in the life history 
of one of these germs. The entomological laboratory is not built 
simply to contain a collection of ‘bugs’ although it is very im- 
portant to have such a collection for reference purposes. Mr. 
Lowe will seek first for the hfe history of these little animals, 
both troublesome and useful, and when he is successful he will se- 
cure-the data that are most valuable. 

“We shall come nearest to the practice of an art in the dairy 
department, but the practical operations of the butter and cheese 
room will not be of a commercial character. Our dairy apparatus 
and our unique cheese-curing rooms are put into the hands of our 
dairy expert simply that he may co-operate with the chemist and 
bacteriologist in discovering the facts and principles fundamental 
to a proper control of manufacturing processes. Unusually fine 
equipment exists not to admire but to use in learning the effects 
of temperature and other conditions upon the compounds and 
organisms of our dairy products. 

“Ts any one skeptical about all this effort being of use to 
agriculture? He may quiet his fears, for the history of the past 
shows that the tiller of the soil will ultimately reap a benefit. 

2 
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This building is also to have, we trust, an important relation to the 
higher range of human knowledge. No facts that pertain to the 
universe of matter and of life are useful to one art alone. The 
science which the farmer uses is science for the whole world, and 
is essential to every man who must both master and obey physical 
forces in the practice of an art or profession.” 


THE DEDICATION OF THE NEW BUILDING. 

It would be a serious omission if the history of the Station for 
the past year was reviewed without mention of the dedication of 
the new building which occurred at the Station on September 21st. 
The circumstances attending that occasion were auspicious. The 
day was fine and the distinguished visitors who were expected to 
participate in the exercises were, in nearly all cases, Providen- 
tially able to be present. The attendance both local and from 
distant parts of the State was very gratifying. Probably not less 
than 3,000 people visited the Station grounds during the day. It 
was a collection of men and women representative of the best 
thought and effort in New York agriculture and their presence on 
that day in an attitude of sympathy towards the Station and its 
work was an encouragement and an Inspiration. 

In order to accommodate this large number of people, a tent 
with a seating capacity of 2,000 was erected adjacent to the 
Station grounds and it proved to be a very pleasant and convenient 
auditorium. 

Addresses of a high order of merit were delivered here during 
both forenoon and afternoon. Good music was very kindly fur- 
nished by the Willard State Hospital band, for which favor I 
desire to make most appreciative acknowledgment. 

The Station was especially favored on that day by the presence 
of Hon. James Wilson, Secretary of Agriculture, who, notwith- 
standing the severe pressure of great responsibilities, found time 
to personally express his interest in New York agriculture. _ 

Among other distinguished gentlemen present were Congress- 
men 8S. K. Payne and James W, Wadsworth, Maj. H. E. Alvord. 
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of the United States Department of Agriculture, ex--Gov. W. D. 
Hoard of Wisconsin, Hon. Charles W. Garfield of Grand Rapids, 
Mich., Senator John Raines, Hon. F. E. Dawley, Hon. S. B. 
Richardson of the State Department of Agriculture, Hon. A. R. 
Eastman, President of the State Dairymen’s Association, Profs. 
I. P. Roberts, L. H. Bailey and H. H. Wing of Cornell University, 
Dr. R. E. Jones, President of Hobart College, Hon. Geo. E. 
Powell, and many other prominent agriculturists. 

Special mention should be made of the presence of Prof. S. W. 
Clark and Hon. J. 8. Woodward who were honored members of 
the first Board of Control of the Station when it was inaugurated 
some eighteen years ago. | 

Formal addresses were made by Secretary Wilson, ex-Governor 
Hoard and Mr. Garfield, President Jones, Prof. Roberts and Mr. 
Schraub, and remarks were offered by Congressman Payne and 
Senator Raines, to all of which the large audience listened with 
evident approval. ‘The exercises of the day were highly compli- 
_ mented on all sides. 

Outside of the speaking the new building was the center of 
attraction, although an elaborate display of fruit and the other 
buildings and equipment of the Station proved to be objects of 
| general interest. 

In the evening the reception given by the Board of Control was 
very largely attended, the rooms of the new building being 
crowded until a late hour. 

_ A most excellent and comprehensive report of the entire pro- 

ceedings of the day was made by an enterprising local paper, the 

Geneva Courier. 3 
- THE NEW POULTRY-HOUSE. 

The new poultry-house is located where the only dry site was 
available, some distance from most of the other Station build- 
ings. The size and general arrangement of this building are 
shown in the accompanying plan-drawing. 

The central portion of the building is higher than the wings and 
has a basement, part of which is used for an incubator room and 
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part occupied by a hot-water heater and coal. From the incubator 
room two eight-inch ventilating pipes run to the loft. The first 
floor is used for a work room and one part as a sleeping room for 
the poultry man. The loft is used for storage. 

Towards the end of the brooder wing are four pens in which can 
be used separate lamp brooders. A row of eight brooders is 
heated by pipes of hot water. Back of these brooders is a sunken 
passage-way connected with the heater room of the basement. - 
This is covered by a trap floor which may be hooked back when 
desired. When working in this passage-way the brooders are at 
the height of an ordinary work bench. Four of the brooding 
chambers are 2 ft. by 3 ft. and four are 2 ft. by 4 ft. on the floor. 
Four flow pipes of hot water run through the brooders imme- 
' diately over the chicks and two larger return pipes run underneath 
the tight floor. The brooders are separated by air chambers or 
boxes from which fresh air is admitted at each end of the brooder 
chamber through screened covered openings. Doors from the air 
box open into the passage-way so that pans of hot water to supply 
moisture may be placed on the return pipes. 

These air boxes are not separated from the long inclosed space 
under the brooders through which the return pipe runs. A dam- 
per admits fresh air from the passage-way to the space under each 
brooder so that a current of air may pass under the floor of the 
brooder over the return pipes, then into the air box over the 
moisture pans and enter the brooding chamber near the flow pipes. 
The front of the brooding chamber is open, the floor being level 
with the floor of the pen, but can be closed when desired. by a 
door of wire netting. The rear wall, partly of glass, is securely 
attached to the cover which is hinged and lifts against the parti- 
tion. The brooder covers are strong so that collectively they form 
araised walk. Wire netting doors open into each brooder peu. 

The wing at the left contains a feed room and four pens for 
breeding stock. This wing has a tight-board ceiling. Trap doors 
open into the loft and ventilator pipes extend through the roof. 
A pipe connected with the water heater runs through this wing 
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along the floor under the water dishes and nests, so it is possible 
to warm the room slightly if desired during very cold weather. 
The sides at the rear and the outer ends of both wings are double, 
inclosing an air space. The windows in each wing are of one 
sash and hinged at the side so that they serve as doors to the 
open runs. Storm windows are fitted to button on outside for 
use during cold weather. 


OTHER BUILDING IMPROVEMENTS. 

Some years ago a large water-tight manure platform, about 100 
by 40 ft., constructed of grouting and cement, was built just south 
of the cattle barn. Under this platform water-tight cisterns were 
located to catch all drainage from the manure. As this platform 
had no covering, and as the records of sixteen years show the 
rainfall of this region to vary from twenty-two to thirty-six inches 
annually, it is plain that approximately from 230 to 375 tons of 
water would fall annually on this platform, a large part of which 
would run into the cisterns. In order to make available the plant 
food taken into solution, all this rain water must be pumped into 
carts and distributed on the land, thus incurring an expense much 
greater than the value of the plant food leached from the heap of 
manure. In view of these facts, a manure shed has been built 
over this platform. The wisest method of saving manure is to 
use sufficient absorbents behind the cattle, and then if the manure 
is stored, to keep it. sufficiently moist and compact to prevent ex- 
cessive fermentations. 

This shed is so placed with relation to the new piggery men- 
tioned later, that if it seems wise, the swine will be given access 
to the manure, thus securing the desired compactness. 

A new piggery, designed to accommodate twenty or thirty 
swine, has been erected adjacent to the manure shed. ‘This was 
made necessary by the need of proper and convenient storage 
space for farm machinery which can now be found in the base- 
ment of a barn formerly used for swine. This basement is to be 
renovated and finished with a grout and cement floor and used for 
storing the smaller implements and machinery when not in use. 
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An important change has been made in the basement of the 
cattle barn by doubling the window space and by substituting a 
wooden wall for the stone masonry in the south end. With the 
increased light and dryness thus secured this basement appears 
to furnish comfortable and healthful quarters for live stock. 

In view of the need for much more milk to be used in the new 
dairy building, it will be necessary to enlarge the stock capacity 
of the cattle barn. This can only be done by building a wing, 
one story probably, and most conveniently on the east side, that 
will aéecommodate twenty or thirty animals. I recommend that 
$1,500 be secured for that purpose. I also recommend that $1,000 
be secured for the maintenance of general repairs to the Station 
buildings. The general funds appropriated for the use of the 
Station should be wholly apphed to the maintenance of its various 
departments and must be if it is conducted along the varied lines 
that are now undertaken. 


THE STATION PUBLICATIONS. 


A recent count of the names on our mailing list shows that the 
popular bulletins are being distributed as follows: 


Popular Bulletin List. 


Residents of the State of New York..:............- 29,697 
Residents of other States .........~ .1<. See 716 
N@WEPBDCTSL 3h. 00s. vos vise oy due eae ee 732 
Experiment Stations and Experiment Station staffs. ... 814. 
Miscellancttiaa.= . .s 2.9 a oe ee 181 
Total Fae ns Sees eet eo ee 32,090 


The complete bulletin list is comparatively small. 


Complete Bulletin List. 


Experiment Stations.and officers ............... eee 752 
Libraries, scientista @t@y «be... » ssid as tiny tees 136 
Foreign dist... ,° requis, ss: ie. seca ale een 52 
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It has now been. nearly two years since the Station began the 
publication of the so-called popular bulletins. So far experience ~ 
seems to justify the decision to issue this form of publication. A 
few criticisms have been met, but as a rule the opinions expressed 
have been those of approval. The relative appreciation of the 
complete and popular bulletins may be judged by the requests for 
the former which are sent to the Station. Every copy of a popular 
bulletin contains a statement that if the recipient prefers the 
complete bulletins they will be sent to him regularly. Notwith- 
standing this offer, less than 300 such requests have come from 
more than 30,000 persons. 

The Station mailing list is steadily growing. During the last 
five months it has increased over 800 names, mostly in response 
to requests sent to this office. 


RELATION OF THE STATION STAFF TO FARMERS’ INSTITUTE WORK. 


There are various instructional and research efforts now main- 
tained in the interests of farmers, whose lines more or less inter- 
sect. The teachers in our agricultural colleges are to some extent 
investigators and they are found often on the institute platform. 
‘The experiment station worker, whose chief function is to in- 
vestigate, is frequently taxed severely by requests to serve as an 
institute speaker, as well as to give class room instruction, when 
the experiment station is a department of a college. This inter- 
relation of these distinct but at the same time closely related lines 
of effort is often the occasion of more or less perplexity. 

The State of New York is maintaining an extensive system of 
farmers’ institutes, requiring the services constantly during the 
winter months of a large number of speakers. The persons who 
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are qualified to act in this capacity are in the main only those 
who can speak attractively with authority concerning some special 
subject important to agriculture. Such popular teachers are not 
abundant. For this reason, the members of this station staff are 
constantly sought, not only by the officials who have the institutes 
in charge, but by the farmers themselves, to appear on- institute 
programs, a condition of affairs which looked at from one point of 
view is a proper cause of gratification. It is an omen of good that 
the agricultural masses have come to regard the truths of science 
as useful te them and their art. It is fortunate, also, that the 
scientists at an experiment station have the opportunity to come 
into sympathetic contact with those in whose interests they are 
working. A personal relation is thus established which is pro- 
motive of mutual confidence and understanding. Besides, while 
the farmers may learn much from the student of science, the latter 
may in return gain from the practitioner new views of the rela- 
tions of truth to the art he is seeking to benefit, and thus be 
guided in giving to his researches the direction of greatest useful- 
ness. . 

It is necessary, however, in order to understand the situation to 
view this matter from another standpoint. 

The primary function of an experiment station is investigation, 
not instruction. ‘This statement may disagree with popular opin- 
ion, but it is nevertheless correct. This being true, there are two 
facts which it is important to consider: / 

1. Frequent calls, at intervals: more or less distant, fare service 
as speakers at institutes, is a serious encroachment upon the 
mental status and consecutive effort of the investigator. This is ~ 
true both with reference to laboratory study and to the discussion 
of results. 

The chemist, the botanist or the bacteriologist, when once he 
has entered upon a series of observations is seldom able to turn 
aside to other matters without serious loss, and when in the midst 
of the discussion of results, with his mind saturated with the 
data he is to present, he cannot temporarily transfer his mental 














PLATE X.—REAR VIEW OF NEW POULTRY PLANT. 
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activity to another subject without seriously checking his momen- 
tum along the main line of thought. 

2. The teaching habit, especially in a popular way, cannot be 
considered as an aid, and may easily be a hindrance, to the close 
analytical mental processes along technical lines which are essen- 
tial to success in scientific studies. This may explain why the. 
platform efforts of many of our ablest men of science, who seldom 
attempt popular discussions, are characterized as “ dry,” while 
on the other hand the scientist who gives himself over to culti- 
vating popular ways of speech and thought often finds himself 
drifting away from a love and aptitude for severe research. It is 
not impossible, nor perhaps very unusual, for men of scientific 
attainments to be efficient public speakers, but nevertheless we 
cannot ignore the essential difference between the mental status 
required for popular instruction and that necessary to rigid scien- 
tific inquiry. 

Certainly that statement so often heard that contact with the 
people is necessary to the investigator is not substantiated either 
by theory or observation. Some of the most profound and useful 
discoveries in science have been reached by men who seldom 
emerged from their laboratories, and certain American experi- 
menters whose efforts have been fruitful of important results are 
those who are seldom heard in public. 

The situation in New York is such as to require a careful 
adjustment between the experiment station and the institutes in 
order to best promote the success of both. On the one hand 
farmers should not assume that the members of the station staff 
are most useful to them when they speak from the platform, 
because this is seldom true. They should not be too insistent in 
‘their demands for platform effort. On the other hand some sys- 
tematic and well understood arrangement should be made so that 
the station workers can anticipate interruptions and thus make 
such plans as are necessary to an economical use of time. If one of 
the station staff is to address ten institutes he should be allowed 
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to do this as nearly consecutively as possible. It is easily pos- 
sible to spoil a month’s time for this amount of speaking where 
only one or two days are used in a week. The above statements 
are made with a full recognition of the strong sympathy which 
exists between this station and the institute effort, and of the 
greatly increased strength and influence this institution has gained 
from the opportunities which are made possible through the help- 
ful attitude of the Director of Farm Institutes. 


WORK IN THE SECOND JUDICIAL DEPARTMENT. 

This work, during the year 1898, was directed chiefly towards 
the care and production of three crops, potatoes, cucumbers and 
onions, which are very important ones in Eastern New York. 
The experiments conducted have involved during 1898 the use of 
approximately 20 acres of land located at various points in the 
Second Judicial Department. It is seldom that experimental work 
is productive of results more highly and immediately useful than 
has been the case with those relative to the use of fertilizers on 
potatoes and of fungicides and insecticides on potatoes and 
cucumbers. ‘These results as related to potato growing and 
cucumber blight are fully presented in the Station bulletins and 
are to some extent reviewed on subsequent pages. Experiments 
on the prevention of onion smut have been in progress two years 
and will be continued longer before an attempt is made to formu- 
late conclusions. Experiments in the production of chestnuts 
were also begun two years ago, concerning which nothing will be 


published at present. 


- CHEMICAL DEPARTMENT. | 

Fertilizer inspection.— In my report for 1897, attention was 
called to the unsatisfactory condition of the sale and inspection 
of commercial fertilizers. It was stated that the brands of ferti- 
lizers have increased to an absurd number without thereby serv- - 
ing any good purpose but rather causing confusion and unneces- 
sary expense. The situation has grown worse rather than better. 
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In 1898, 1,900 brands were registered in this office and the 
Station actually collected for analysis 1,427 samples repre- 
senting 901 brands, at an expense greatly above the money appro- 
priated by the State for this purpose. No such burden is laid 
upon an experiment station in any other State simply because in 
all-other States the fertilizer trade, either through a license fee, 
analysis fee or a ton tax, pays the expenses of inspection. In ° 
New York the State is assessed, and manufacturers, without 
additional expense to themselves, may add a new brand, even if 
not more than a carload is sold. If the creation of the new names 
- had any significance or value whatever, there would be less cause 
for criticism. As it is, hundreds of the brands sold in New York 
are essentially alike in the plant food which they furnish, 
nearly all of the so-called special fertilizers having no scientific or 
practical justification. It is not necessary to create a new brand 
every time a farmer or body of farmers wishes for a particular 
mixture of plant food, neither is it necessary to humor the desire 
of every local trader for a brand in his name, thereby causing large 
expense to the State. 

In view of this situation I recommend that the Legislature of 
1899 be asked to require the payment of a license fee for each 
brand of fertilizer put upon the market. Out of twenty-nine 
States which require fertilizer inspection New York is the only one 
which pays the expense from the State treasury. 

I desire in this connection to call especial attention to certain 
facts presented by Dr. Van Slyke in Bulletins 145 and 148, rela- 
tive to the fertilizer trade.. 

Few matters are more important to agriculture at the present 
time than is the extensive traffic in plant food. It is estimated 
by the U. 8. Department of Agriculture that in 1896 there was 
sold in the State 150,000 tons of fertilizers at a cost to the farmers 
of $4,621,500. But one other State is a larger consumer of these 
goods than is New York, due in part to her extensive’ market 
gardening interests. Without discussing the question whether 
so large a purchase of plant food is wise or even necessary, it is 
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safe to affirm, on the basis of the facts contained in the above-men- 
tioned bulletin, that this expenditure might be materially reduced 
by improved methods of buying, methods which require no un- 
usual knowledge or intelligence. ; 

Dr. Van Slyke shows that the fertilizers sampled in the spring 
had an average selling price $9.18 in excess of the commercial 
valuation, the excess in the case of the fall goods being $5.28. 
This was nearly 50 per cent of the commercial valuation of 
the spring goods and 33 per cent the fall goods. Now it is an 
actual fact that farmers’ clubs, or even individual farmers in New 
York not too remote from railroads, can purchase nitrogen, phos- 
phorie acid and potash delivered at their farms, for not more and 
often for less than the prices named in the schedule of valuation. 
In the case of phosphoric acid in acid phosphates it can now be 
bought at a price below the valuation named, viz., 44 cents per 
pound. Very recently phosphoric acid has been delivered to buy- 
ers in Central New York through an agent of the manufacturers 
at less than 4°cents per pound. As a matter of fact thousands of 
tons of fertilizers are now purchased annually in this State greatly 
under the usual retail cost of similar goods. Farmers often write 
to the Station, naming sums at which they can buy certain mix- 
tures of local agents, prices which are positively extortionate, and — 
the remedy lies either with the club system or in the purchase of 
unmixed materials to be mixed on the farm. Many of the 195 
individuals and firms who register as manufacturers are not really 
such; they are, only mixers; that is, they buy acid phosphate, 
potash salts and nitrogenous materials and mix them together in 
various proportions, give names to the different combinations and 
then retail them to the farmers. All this is unnecessary. Farm- 
ers can do their own mixing, and the interposition of the so- 


called manufacturer adds nothing to the value of the plant food _ 


purchased. Many of the real manufacturers stand ready to sell 
the chemicals and raw materials separately or compounded in any 
proportions desired, and hundreds of farmers are now taking ad- 
vantage of this opportunity. 

















PLATE XII.—NEW PIGGERY. 
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Sugar beets.— During the past season, much attention has been 
given to the sugar beet crop. Besides somewhat elaborate experi- 
ments on the Station farm, we have co-operated with 18 
farmers growing half acres of beets in eleven counties in Central 
New York, and have distributed small quantities of seed to a large 
number of other farmers. In all, 343 samples of beets have been 
analyzed, including those from the Station experiments and those 
grown from seed distributed by the Commissioner of Agriculture 
in Eastern New York. The observations of 1898 are in line with 
all previous records. In quantity and quality New York beets 
appear to compare very favorably with those produced in other 
parts of the world. 


Composition oF Sucar Berets Grown 1n 1898. 


Total of season’s results, 343 samples: 








Sugar Sugar Purity 

in beet. in juice. of juice. 

1h a AE SE oe 7.4 7.8 64.1 
tn oh OR Sa a ie ee 20.2 21.2 90.0 
Tes ea ele a eg esate ino wt os 14.2 15.0 85.2 








The yields reported from the plats grown by farmers in co- 
operation with the Station varied from 8,670 to 58,990 Ibs, per 
acre, the lowest yield being on plats receiving no fertilizer and 
the highest occurring on muck land, the average being 26,720 
lbs. In these experiments the average per cent of sugar was 15.5 
per cent, which is over 1 per cent higher than the general average 
for 33 counties, which is probably due not so much to location as 
to better conditions of growth and culture. 

_ The figures given as the cost of growing these beets are chiefly 
valuable as showing the distribution of time, the expensiveness of 
- neglect in one or two cases and of a general unpreparedness for 
the work. Should the growing of sugar beets become generally 
established, experience and the possession of better machinery 
would certainly considerably reduce the labor cost of the crop, 
especially with large areas. 
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It is fair to remark, also, that if a careful record were kept of 
the labor expended in growing other crops, long established, the 
relation of cost to production might in many cases appear to be 
unfavorable to profit. We are applying to the sugar beet crop a 
record and analysis of cost in a way not generally attempted with 
general farm crops, which is somewhat unfair in an effort to judge 
of relative profits. | 

It is somewhat doubtful whether widespread experiments on 
limited areas, such as have been conducted for two years, can be 
continued profitably. Such experiments will hardly furnish 
reliable evidence concerning anything more than the quantity and 
quality of beets produced, and with regard to these two points we 
are now warranted in reaching conclusions. The work of the 
experiment station in the future should be confined to a study of 
certain problems of production as affecting quality and yield. 

For instance, we have been taught that farm manures should - 
not be applied to land in the spring prior to growing a crop of 
sugar beets, and that the use of large quantities of nitrogenous 
fertilizers is antagonistic to high quality. 

Experiments on the Station farm and on that of Mr. Dawley 
do not support these conclusions. On the Station farm, beets 
grown on land to which was applied in the spring 10 cords per 
acre of barn manure were as a whole richer than those with or 
without commercial fertilizers, were healthier and in appearance 
were a more satisfactory crop. Large additions of nitrogen as 
nitrate of soda and dried blood did not appear to depress the pro- 
portion of sugar. ‘These observations should be continued in 
order to establish the facts, and other problems of equal interest 
wait for solution. . 

The difficult questions which confront the beet sugar industry ~ 
in this country are now those of a commercial character which 
relate to production and manufacture. ‘T’o be sure farmers need 
to be educated in methods, but nothing will accomplish this so 
effectually as actual experience in growing beets in a commercial 
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way. Manufacturers will find, too, that the real conditions of 
their business are different from those previously displayed on 
paper. Moreover, the relations between the farmer and the 
manufacturing plant are likely to be for some time the occasion of 
wide differences of opinion before a generally recognized business 
basis is reached. | 


DEPARTMENT OF HORTICULTURE. 


Tests of varieties from foreign sources.— In the spring of 1898 
at the request of Mr. D. G. Fairchild, special agent for plant and 
seed. introduction for the U. S. Department of Agriculture, 
Washington, D. C., the Station undertook to test a large number 
of melons and a few other vegetables, seeds of which had been im- 
ported through Prof. N. E. Hansen who visited East Europe, 
Siberia and Northwest China in 1897 for the purpose of collecting 
for the Department seeds and plants which seemed likely to be . 
valuable in the semi-arid regions of this country. 

In the collection of seeds which were sent to this Station there 
were about ninety varieties of Russian muskmelons and water- 
melons, besides a number of kinds from Asia. Seeds of pumpkin, 
sweet corn, turnip and six varieties of cabbage were also received. 

Arrangements were made t6 test these vegetables at Geneva 
and to duplicate the tests on Long Island. The cabbage and 
turnip were tested under the direction of Mr. C. L. Allen of 
Floral Park, to whom we are indebted for many courtesies. Mr. 
Allen is well known as an authority on Brassicas. The other 
vegetables were tested at Southampton under the direction of 
Mr. F. L. Greene, a graduate of the Massachusetts Agricultural 
College. 

In every instance the crops were grown on soil naturally well 
adapted to their culture and the ground was carefully prepared, 
fertilized sufficiently to provide for a vigorous growth and given 
good cultivation. At Geneva the melons were started on inverted 
sod under glass and not transferred to the field till warm weather 
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was established. On Long Island, where the season is longer, the 
seeds were planted in the field. 
As a result of the season’s work it must be said that but one 


variety in the whole list proved to be really promising, and that 


was one of the cabbages. Mr. Allen reports that it is a variety of 
the Flat Dutch or Drumhead type, producing a very deep and solid 
head, a strong grower, and after a few generations grown in this 
country would probably develop a very useful variety, particularly 
for the South and West. The other cabbages were some of them 
mixed, others were inferior strains of varieties already known 
here, and the rest were not at all promising. . The turnip was an 
inferior type of ruta baga. 

Of the Russian melons which were successfully fruited one 
ranked good in quality, eleven ranked fair to good, fifteen were 
only fair, twenty-four were poor and thirteen ranked from poor to 
fair or good with different specimens. ‘'wenty-four were selected 
as possibly worthy of further testing. Ten kinds of seed gave 
mixed variety of melons. The record of the Asiatic melons was 
even more discouraging than that of the Russians. They seemed 
to be especially subject to disease, and the fruit, when any was 
obtained, ranked far below that of American kinds which were 
grown beside them for comparison. The Russian melons also 
appeared to be more subject to disease than the American sorts. 
Notwithstanding several treatments with Bordeaux mixture the 
anthracnose did much damage, and together with the bacterial 
disease injured many kinds so seriously as to prevent the develop- 
ment of perfect fruit. 

Fertility of grapes.— It has been found that many varieties of 
cultivated grapes are self-sterile; others are imperfectly self- 
sterile, that is to say when cross pollination is prevented they 
form clusters whieh are more or less imperfect; others are fully 
self-fertile. The last class includes nearly all the varieties which 
have proved satisfactory in commercial vineyards. 

Investigations concerning the self-sterility of grapes have been 


iene «Ber ie int 


’ 


New York AgcrrcuntuRAL EXPERIMENT STATION. 33 


conducted at this Station since 1892, and in 1897 the tests were 
repeated with several varieties in two localities in the vineyard 
region of Western New York. 

One hundred and sixty-nine cultivated varieties have been in- 
cluded in these tests together with a few vines representing uncul- 
tivated native species. Eleven species have been under investiga- 
tion. 

Different kinds of flowers are found with the grape, Vitis, but - 
each vine normally bears only one kind. ‘The so-called male 
vines produce no fruit for they bear staminate flowers only, having 
no pistils or, at most, rudimentary pistils. These flowers have 
long stamens. All fruitful vines bear perfect flowers, having both 
stamens and pistil. These may be separated according to the struc- 
ture of their flowers into three classes, those with short, recurved 
stamens, those with long, upright stamens, and those with stamens 
intermediate between long and recurved. 

Flowers with long stamens are structurally adapted to insure 
self-pollination. The short, recurved stamens do not favor close 
pollination. 

Forty-seven varieties having short stamens were tested for self- 
fertility. When cross-pollination was prevented only eight set 
any fruit, and none of these formed perfect clusters. In many 
cases varieties having long stamens were self-sterile, the pollen 
being self-impotent. Short stamens are, so far as known, a relia- 
ble indication of partial or complete self-sterility. It cannot be 
said that long stamens are a sure indication of self-fertility. 

Lists of self-sterile, partly self-fertile and self-fertile varieties 
based on the experiments referred to are published in a bulletin. 
When self-sterile or partly self-fertile varieties are cultivated they 
should be mingled with other varieties so as to favor cross- 
pollination. 

Tables have been prepared from the records of the Station vine- 
yards whereby the date of blooming of the different varieties may 
be compared. This will assist those who wish to grow any of the 
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self-sterile varieties in deciding what varieties may be mingled 


with them to provide for cross-pollination. 


Ringing grapevines.— Conclusions drawn from results of ex- 
periments are as follows: in 

Vines should be vigorous and not be ringed too severely. 

A ringed vine cannot carry as large a crop of fruit to maturity 
as an ungirdled vine. 

Vines grown on renewal system should have all arms ringed and 
all fruit back of the ring should be removed. Fruit on unringed 
arm is inferior, while fruit back of a girdle is worthless. 

With many varieties, when properly done, ringing does not 
seriously injure the quality of the fruit. 

Not all varieties should be ringed. 

Too severe ringing will kill the vines. 

With some varieties and in some seasons girdling will hasten 
time of ripening 8 or 10 days and in some eases increase size of 
bunch and berry at least a half. 


~ 


DEPARTMENT OF BOTANY. 


Spraying expermments on cucumbers.— During the season of 
1898 co-operative spraying experiments on late cucumbers were 
conducted in four different localities on Long Island: Green Lawn, 
one and one-half acres; Smithtown Branch, two acres; Deer Park, 
two acres; and Mattituck, two acres. Owing to lack of fertility 
in the soil, the experiment at Mattituck was a failure. At the 
other three places the sprayed fields. remained practically free 
from the downy mildew or “ blight ” and gave an average yield 
of 86,000 marketable cucumbers per acre, while unsprayed fields 
in the same localities and under approximately parallel conditions 
yielded on the average about 35,000 per acre. ; 

From the results of experiments made during the past three 
seasons we are convinced that the spraying of late cucumbers on 
Long Island is a highly profitable practice. 
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DEPARTMENT OF ENTOMOLOGY. 

The collection of imsects.— This collection, which is steadily 
growing, has been reclassified under the direction of the Entomolo- 
gist, by Miss Alice M. Beach, whose work deserves special mention 
as it was exceptionally well done. The block system is used. 
Supplementary to this collection a collection of plants and por- 
tions of plants is being made showing the injury to the plants 
caused by noxious insects. 

Hxpervments to determine the effects of hydrocyane acid gas 
upon the eggs of wnsects.— These experiments have not been com- 
pleted. A large number of eggs, especially of certain common 
species of plant lice, have been fumigated, however, the time of 
exposure to the gas varying from ten minutes to one hour. The 
results so far indicate that the eggs of such insects as plant lice can 
be destroyed by fumigation with hydrocyanic acid gas, a matter of 
importance to the nurserymen. 

The grapevine flea beetle.— Investigations into the life history 
and habits of this insect have been begun with the result that 
new facts relating to its life*history have been ascertained. 
Preparations have been made for more extended experiments 
another season than there was opportunity for during the past 
summer. 

Spraying expervments with arsenite of lume against the canker 
worm.— These are a continuation of the experiments of last year. 
Excellent results were obtained with the arsenite of lime made 
after the Kedzie formula. The experiments were made in an 
apple orchard at Rushville owned by Mr. O. L. Jackson. Three 
applications of the poison were made with the result that the 
infested trees were practically freed-from the canker worms. 

The apple-tree tent-caterpillar.— The life history of this insect 
has been studied during the past season and observations made as 
to its natural enemies. Nearly 80 per cent of a large number 
of cocoons collected were parasitized. Six species of parasites 
were reared in the laboratory from these cocoons. 
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The raspberry saw-fly.— The life history of this insect has been 
studied and experiments made to ascertain a remedy. Good re- 
sults were obtained with hellebore. Original observations have 
been made upon the various stages of the insect’s life, especially 
the larva, pupa and the adult male. 

The San José scale.— Extensive experiments against this insect 
have been begun. The experiments include tests with pure 
kerosene oil and kerosene oil mechanically mixed with water in 
the proportions of 20 per cent and 40 per cent oil, also whale oil 
soap solution and a solution of caustic potash at various strengths. 
In the experiments with kerosene oil, a large number of healthy 
nursery and orchard trees of various varieties have been sprayed 


to ascertain the effect of the kerosene oil upon healthy trees. 


DEPARTMENT OF ANIMAL INDUSTRY. | 

The economy of using animal food for poultry.— A number of 
feeding experiments have shown almost invariably an advantage 
in the use of rations containing animal food over rations con- 
sisting entirely or largely of vegetable food. The data from some 
of the experiments made to determine the relative efficiency of 
vegetable and animal food have been published. The points 
brought out by these data are indicated in the following summary. 

A ration in which about two-fifths of the protein was supplied 
by animal food was much more profitably fed to chicks than 
another ration supplying an equal amount of protein mostly from 
vegetable sources but supplemented by skim-milk curd. 

When the two rations were fed to cockerels also, the results 
were favorable to the animal food, but the difference was not so 
pronounced as with the chicks. 

Pullets fed the ration containing the large proportion of animal 
food attained ultimately somewhat the larger average size, but the 
chief advantage over those fed the contrasted ration was in the 
more rapid growth and earlier maturity. —- 

With ducklings much the better results accompanied the feed- 
ing of a ration in which about half the protein was supplied by 


New York AqricuttuRAL Experiment STATION. 37 


animal food. The growth was over three times as rapid as under 
another ration in which most of the protein was: of vegetable 
origin with enough skim-milk curd added to supply about one- 
fourth of the total protein. . 

In the general vigor and health of the chicks there was some 
difference in favor of the animal food ration. ‘This difference was 


> 


very pronounced with the ducklings. 


PRODUCTION OF FIELD CROPS. 


The experiments on Long Island in the use of commercial fer- 
tilizers on potatoes have been continued with some enlargement. 
Three acres of land are now in use on each of four farms. A fer- 
tilizer experiment with onions was also carried on in 1898. 
Twelve acres of land on the Station farm are now devoted to a 
somewhat elaborate study of methods of maintaining fertility, and 
although two years’ results are already in hand, nothing will be 
published for some time, perhaps not for several years. 


BULLETINS PUBLISHED IN 1898. 


The following is a list of the bulletins issued by the Station for 
the year 1898: 


No. 148 — April.— Cottonwoou leaf beetle. Green arsenite. V. H. Lowe. 
Pages 24, plates 6. 

No. 144 — September.— A spraying mixture for cauliflower and cabbage 
worms. F. A. Sirrine. Pages 23, plates 6. 

No. 145— September.— Report of analyses of commercial fertilizers for 
the spring of 1898. L. L. Van Slyke. Pages 

‘ 101. 

No. 146 — November.— Some experiments in forcing head lettuce. 8S. A. 

Beach. . Pages 29, plates 4. 

No. 147 — December.— Variety tests of strawberries, raspberries and 
. blackberries. Wendell Paddock. Pages 18. 
No. 148 — December.— Report of analyses of commercial fertilizers for 

the fall of 1898. L. L. Van Slyke. Pages 27. _ 
No. 149— December.— The economy of using animal food in poultry 
feeding. W. P. Wheeler. Pages 20. 
No. 150 — December.—- I. The raspberry saw-fly. II. Preliminary notes 
on grape-vine flea-beetle. V. H, Lowe. Pages 
17, plates 7. 
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No. 151 — December.— Experiments in ringing grape-vines. Wendell 
Paddock. Pages 12, plates 2, fig. 1. 

No. 152— December.— Two destructive orchard insects. V. H. Lowe. 

; Pages 25, plates 4, figs. 2. 

No. 153. — December.— Director’s report for 1898. W.H. Jordan. Pages 
32, plates 12, figs. 4. 

No. 154 — December.— Commercial fertilizers for potatoes. W. H. Jor- 
dan. Pages 12. ; 

No. 155 —- December.— Sugar beet investigation in 1898. L. L. Van 
Slyke. Pages 28. 

No. 156 —- December.— Spraying cucumbers in the season of 1898. TF. 
A. Sirrine and F. C. Stewart. Pages. 28, 
plates 5. 

No. 157 — December.— Self-fertility of the grape. S. A. Beach. Pages 
40, plates 5, figs. 3. 


W. H. JORDAN, Director. 
New York Agricultural Experiment Station, 
Geneva, N. Y., Dec. 31, 1898. 


NEWSPAPERS AND PERIODICALS PRESENTED TO 
THE STATION. 


Acker & Gartenbau Zeitung, Milwaukee, Wis. 

Agricultural Epitomist, Indianapolis, Ind. 

Agricultural Gazette of New South Wales, Sydney, N.S. W. 

Agricultural Student, Columbus, Ohio. 

Agricultural Students’ Gazette, Cirencester, Eng. 

Albany Weekly Journal, Albany, N. Y. 

Allegan Gazette, Allegan, Mich. 

American Agriculturist, New York, N. Y. 

American Cultivator, Boston, Mass. 

American Grange Bulletin and Scientific Farmer, Cincinnati, 
Ohio. 

American Philosophical Society, Proceedings, Philadelphia, 
Penn. | 

American Stock Keeper, Boston, Mass. 

Angelica Every Week, Angelica, N. Y. 

Baltimore Weekly Sun, Baltimore, Md. 

Canadian Horticulturist, Toronto, Canada. 
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Chicago Dairy Produce, Chicago, II. 
Church and Farm, Salt Lake City, Utah. 
Cincinnati Society of Natural History, Journal, Cincinnati, 

Ohio. 
Commercial Gazette, New York, N. Y. 
Cotton Planters’ Journal, Memphis, Tenn. 
Dairy World, London,, Eng. 
Detroit Free Press, Detroit, Mich. 
DeRuyter Gleaner, DeRuyter, N. Y. 
Elgin Dairy Report, Elgin, Il. 
Farm and Fireside, Philadelphia, Pa. 
Farm and Home, Springfield, Mass. 
Farm Journal, Philadelphia, Pa. 
Farm Poultry Semi-Monthly, Boston, Mass. 
Farm, Stock and Home, Minneapolis, Minn. 
Farmers’ Advocate, London, Canada. 

. Farmers’ Guide, Huntington, Ind. 
Farmers’ Home, Dayton, Ohio. 
Farmers’ Magazine, Springfield, Il. 
Farmers’ Voice, Chicago, Ill. 
Geneva Gazette, Geneva, N. Y. 
Gentleman Farmer, Chicago, III. 
Gleanings in Bee Culture, Medina, Ohio. 
Green’s Fruit Grower, Rochester, N. Y. 
Herd Register, Peterboro, N. H. 

_ Hoard’s Dairyman, Fort Atkinson, Wis. 
Homestead, Des Moines, Lowa. 

Horticultural Gleaner, Austin, Tex. 
Indiana Farmer, Indianapolis, Ind. 
Industrial American, Lexington, Ky. 
Industrie Laitiére, Paris, France. 
Iowa Weather and Crop Service Review, Des Moines, Iowa. 
Irrigation Age, Chicago, LIL. 
Ithaca Democrat, Ithaca, N. Y. 
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Jersey Bulletin, Indianapolis, Ind. 
Long Island Farmer, Jamaica, N. Y. 


Louisiana Planter and Sugar Manufacturer, New Orleans, Ia. 


Market Garden, Minneapolis, Minn. 

Mirror and Farmer, Manchester, Nese 
Mohawk Valley Democrat, Fonda, N. Y. 
Montana Fruit Grower, Missoula, Mont. 
Monthly Weather Review, Washington, D. C. 
National Nurseryman, Rochester, N. Y. 
National Stockman and Farmer, Buffalo, N. Y. 
Nebraska Farmer, Lincoln, Neb. 

New England Farmer, Boston, Mass. 

New England Florist, Boston, Mass. | 
New York Farm and Fireside, Springfield, M1. 
New York Farmer, Port Jervis, N. Y. 
Northwest Pacific Farmer, Portland, Or. 
Olean Herald, Olean, N. Y. 

Oregon Agriculturist, Portland, Or. 





Pacific Coast Dairyman, Tacoma, Wash. 
Pomona Herald, Pascoag and Providence, R. I. 
Practical Farmer, Philadelphia, Pa. 

Prairie Farmer, Chicago, Ll. 

Prattsburgh News, Prattsburgh, N. Y. 
Queensland Agrieultural Journal, Brisbane, Queensland. 
Salt Lake Herald, Salt Lake City, Utah. 
Sanitary Inspector, Augusta, Me. 

Southern Planter, Richmond, Va. 

Southern Farm Magazine, Baltimore, Md. 

State Board of Health Bulletin, Memphis, Tenn. 
Strawberry Specialist, Kittrell, N. C. 

Suffolk Bulletin, Huntington, N. Y. 

Sugar Beet, Philadelphia, Pa. 

Texas Stockman and Farmer, San Antonio, Tex. 
Vermont Farmers’ Advocate, Burlington, Vt. 


vi 


New York AaricuttuRAL EXPERIMENT STATION. 41 


Wallace’s Farmer, Des Moines, Iowa. 
Watkins Review, Watkins, N. Y. 
West Virginia Farm Reporter. 
Western Fruit Grower, St. Joseph, Mo. 
Western Plowman, Chicago, Il. 


Woman’s Home Companion, Philadelphia, Me 
Wool Record, New York, N. Y. 
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I. THE ECONOMY OF USING ANIMAL FOOD 
lNoeesenia kN vores DDN Gee 


W. P. WHEELER. 


SUMMARY. 

A ration in which about two-fifths of the protein was supplied 
by animal food was much more profitably fed to chicks than an- 
other ration supplying an equal amount of protein mostly from - 
vegetable sources but supplemented by skim-milk curd. 

When the two rations were fed to cockerels also, the results 
were favorable to the animal food, but the difference was not so 
pronounced as with tlie chicks. 

Pullets fed the ration containing the large proportion of animal 
food attained ultimately somewhat the larger average size, but 
the chief advantage over those fed the vegetable ration was in the 
more rapid growth and earlier maturity. | 

With ducklings much the better results accompanied the Foor: 


ing of a ration in which about half the protein was supplied by 


animal food. The growth was over three times as rapid as under 
another ration in which most. of the protein was of vegetable 
origin with enough of skim-milk curd added to supply about one- 
fourth of the total protein. 

In the general vigor and health of the birds there was some dif- 
ference in favor of the animal food ration. This difference was 


very pronounced with the ducklings. 





* Reprintjof Bulletin No. 149, 
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INTRODUCTION. 


One of the most important questions to consider in the feeding 
of poultry is the relative efficiency of the protein or nitrogenous 
matter in different foods and the economy of their use. While the 
several principal constituents of foods may all be sources of 
energy and of material for the large amount of fat stored in the 
egg and in the body, nothing except the protein, or several nitro- 
genous constituents, can supply the necessary nitrogen. Inas- 
much as the more common and cheaper foods all contain heat and 
fat producing constituents in abundance, the source of the nitro- 
gen naturally receives first consideration. 

As a rule some forms of protein can be obtained at much less 
cost in grain foods and various by-products derived from grains 
and seeds than other forms of protein from animal foods. It is 
therefore of immediate practical importance to know whether the 
cheaper rations, consisting entirely or largely of vegetable foods, 
are efficient enough to be economical, or whether a large propor- 
tion of animal food is essential. The amount of protein that can 
be obtained by the common fowl from the coarser vegetable foods 
such as clover, is relatively small, although it is important to 
utilize these foods as far as possible. | 

The natural animal foods eaten by fowls contain usually a high 
percentage of nitrogenous matter and not a large proportion of 
fat. Many of the artificial foods, except such as dried blood and 
skim-mik, contain usually, besides the nitrogenous matter, a high 
percentage of fat, which often is not especially desired in com- 
pounding the ration. [or instance, both earth worms and grass- 


hoppers contain nearly ten times as much protein as fat, while 


ordinary fresh-cut bone contains about equal amounts of protein 


and fat. 
CONDITIONS OF THE EXPERIMENT, 
During two years a number of feeding experiments have been 
made in growing fowls on rations containing greater or less pro- 


portions of animal foods. Those experiments in which rations 
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consisting wholly of vegetable foods were used in contrast to those 
containing animal foods will be reported later. In the feeding 
experiment whose results are herein published, some skim-milk 
or curd was added to the rations which contained otherwise only 
vegetable food. This was to increase the palatability, to insure a 
fair proportion of nitrogen and to ascertain whether the moderate 
use of skim-milk curd would compensate for the lack of other 
animal food. 

The animal food mostly used was the ground, dried “ animal 
meal.” ‘This has generally proved more palatable than dried 
blood, and was found more convenient for daily use during warm 
‘weather than cut bone, which contained also a relatively larger 
percentage of fat. 

Experiments made some years before (see Bulletin No. 39) had 
shown skim milk to be a profitable addition to ordinary rations 
while other experiments (see Bulletin No. 126) had shown no dis- 
advantage in the use of ground grain instead of whole grain, and 
these facts were considered in arranging the ration. 

In this experiment two lots of chicks were fed for about four 
and one-half months and two lots for four months. The pullets 
from the corresponding lots were fed together for a month and a 
half longer. Two lots of cockerels were fed for three months 
and two lots of ducklings for four months. About one-quarter of 
the chicks in each lot were Brahmas and Wyandottes and about 
three-quarters of them were Leghorns. The cockerels used were 
“mostly Wyandottes with a few Brahmas and Cochins. The 
ducklings were Pekins. All the chicks and ducklings used were 
hatched in incubators and reared in outdoor brooders. ‘They were 
allowed the run of small separate yards. ‘The cockerels were 
removed when about twelve weeks old and the feeding continue: 
with the pullets. Occasionally a chick escaped through the net- 
ting into outside flocks where it could not be identified and was 
dropped from the lot. The weight of any that died-was counted 
as loss in live weight. : | 
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THE RATIONS. 


One ration consisted of wheat, corn, animal meal, fresh bone 
and a grain mixture, “ No. 1,” composed of twelve parts by 
weight of corn meal, four parts wheat flour, two parts ground oats 
and one part each of wheat bran, wheat middlings, pea meal and 
old process linseed meal. One lot of chicks having this ration had 
also for the first few weeks a little oat meal and some skim milk 
and curd. The contrasted ration consisted of wheat, corn, skim 
milk or curd and a grain mixture “ No. 2,” composed of six parts 
pea meal, four parts old process linseed meal, two parts each of 
wheat bran, eround oats and high grade gluten meal, and one 
part each of wheat middlings and corn meal: One lot having this 
ration also had at the start a little oat meal. Another mixture, 
“No. 3,” which it was necessary to substitute for “No. 2” mixture 
near the end of one feeding trial, consisted of two parts each of old 
process linseed meal, wheat bran, ground oats and gluten’ meal, 
and one part each of wheat middlings and corn meal. ‘T’o about 
every 100 pounds of each grain mixture one ounce of salt was 
added. Green alfalfa was fed to each lot. The dry matter of the 
green food eaten by chicks has usually been so small in amount 
that its consideration did not affect the averages of total food for 
short periods. The cost also of the green food was so small as 
not to appear in average estimates but only in aggregates for the 
longer periods. For this reason account of the green food does 
not reguarly appear in all the tabulated data which follow. 


VALUATION OF FOODS. 

In estimating the cost of food, corn meal, wheat bran and wheat 
middlings were rated at $13.00 per ton, ground oats at $16.00, lin- 
seed meal at $20.00, coarse flour at $26.00, gluten meal at $23.00 
and pea meal at $18.50 per ton. “Wheat was rated at 80 cents 
per bushel and corn at 88 cents per bushel. Animal meal and 
dried blood were rated at $40.00 per ton, fresh bone at 80 cents 
per 100 pounds and green fodder at $2.00 per ton. 

The grain mixtures and other foods averaged in composition as 


follows : 
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Tasie I.—Composition oF Marertats Fep to Poottry. 





Nitrogen 
FOOD. Water. Ash. Protein. Fibre. free Fat. 
extract. 





Per ct. Per ct. Per ct. Per ct. Ferct. Per ct. 


Grain mixture, No. 1 12.3 2.0 a ey ( 2.9 67.9 3.2 
Grain mixture, No. 2... TOS ay 228 6.5 53.9 sey 
Grain mixture, No. 3 12.9 ove 16.4 6.1 58.4 3.0 
RET INCL ite eo os otk so.'e Be 13:3 BAe 9.6 1.6 70.6 See 
(TSE ded 6g: aa ae 12.6 4.9 14.8 7.5 55.8 4.4 
PPEITIC COALS. “.. .) 055 os «0's 10.6 3.0 12.2 10.3 59.7 4.2 
Oat meal (granulated).. LOSE Dia 13.0 2.0 66.7 4.7 
PPAGKOU IS COEN =. cc os eds 1S x Lal 9.4 1.3 71.5 one 
IMENT cee ss os ae co be cera. O 1.8 LAs 262 69.1 2.0 
maa GAIMNCAL . 2. eck 6.3 32.8 37.7 Rte 6.6 14.8 
Be Gre ee LOOUS wos. 2 sesso 8.6 PASTE 86.4 4 15 a 
Ca So Se ae ge Sy tin jal 24.8 4.3 Zee 
TPES eS ae a 90.5 nT. pl ya! Bt) 
Pet mn WeRIOU Ga re sf sas co 5 34.2 22.8 20.6 129) > <20%5 
matte (STeen)- 2.2... 78.1 1.9 4,2 5.8 9.1 9 
oe ht ae a 16.0 sf 16.8 ras ta oon ol 260 








FIRST FEEDING TRIAL WITH CHICKS. 

The feeding trial with the first two lots of chicks began when 
they were one-half week old and continued until the pullets were 
nearly full grown and some had commenced laying. The records 
of feeding and the results follow in tabulated form, averaged most 
_of the time for periods of two weeks. As the chicks approached 
maturity and the growth was slow the feeding periods were longer. 
Lot I had the ration which contained animal meal and Lot IT the 
contrasted ration. While about the same amount of protein was 
supplied per fowl in the two rations, that containing the animal 


meal had somewhat the wider nutritive ratio. 
ae 


50 Report ofr THE DEPARTMENT OF ANIMAL HusBANDRY OF THE 


Tap_E I1.— Foop Given AND Gain Propucep By Cuicks Frp ANIMAL MEAL. 
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RELATIVE EFFICIENCY OF THF RATIONS. 

More food was at all times eaten by the chicks having the ani- 
mal meal ration. During the first twelve weeks the dry matter in 
the food consumed by Lot I was 36 per cent greater than in that 
consumed by Lot II and the gain in weight was 56 per cent 
greater. Lot I gained one pound in weight for every 3.3 lbs. of 
water-free food and Lot II gained one pound for every 3.8 lbs. of 
water-free food. 

During the next eight weeks after the cockerels were removed 
the dry matter in the food was nearly 37 per cent the greater for 
Lot I and the gain in weight was 66 per cent greater than that of 
Lot II. One pound gain was made by Lot I for every 6.1 lbs. of 
water-free food-and one pound gain by Lot II for every 7.5 Ibs. of 
water-free food. ‘° 

The next five weeks showed the same relative consumption of 
food, although growth was much slower and about the same for 
each lot, slightly favoring Lot I. The dry matter in the food for 
Lot I was about 36 per cent more than for Lot IJ. One pound 
gain was made for every 10.6 lbs. of water free food by Lot I and 
one pound gain for every 8.1 lbs. of water free food by Lot II. 

Tor the last six weeks the food consumption was nearly 18 per 
cent greater for Lot I. The gain in weight was almost identical 
for both lots, but three pullets began laying in Lot I nearly a’ 
month before any commenced to lay in Lot II. 


RELATIVE ECONOMY OF THE RATIONS. 

The cost of food per pound gain in weight during the first 
twelve weeks was 4.25 cents for Lot I and 5.19 cents for Lot II, an 
excess of 22 per cent. During the next eight weeks the cost was 
about 50 per cent greater for Lot II, the cost per pound of gain 
being 7.5 cents and 11.2 cents, respectively. After this when the 
growth ‘was much slower the food cost of the gain made was much 


greater for both lots: The difference was in favor of Lot II for 
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five weeks, and afterward was again in favor of Lot I, especially 
when allowance was made for the weight of the few eggs laid. 

At twelve weeks of age the average weight for the chicks in Lot 
I was 2 lbs. and for those in Lot IL about 1.3 lbs. The average 
weight of one-half pound was reached by Lot I over a week sooner 
than by Lot H,-the average weight of 1 lb. two and one-half 
weeks sooner, the average weight of 1.5 lbs. three and one-half 
weeks sooner, the average weight of 2 lbs. over five weeks sooner. 
The average weight of 3 lbs. was attained over eight weeks sooner 


by Lot I than by Lot I. 


SECOND FEEDING TRIAL WITH CHICKS. 


The feeding trial with the chicks of Lots III and IV began 
when they were six weeks old and was continued for fourteen 
weeks, the pullets from Lot III being afterward included in Lot 
Land those from Lot [V in Lot Il. Some of the.chicks from each 
lot were also fed the contrasted rations for three weeks before the 
main trial began. ‘The records for this time precede in the follow- 
ing tables those for the main trial, which latter are averaged for 
periods of two weeks each. ‘The rations were similar to those fed 
to Lots I and II. Lot III had the ration containing animal meal. 

As with the first two lots more food was eaten under the ration 
containing the most animal food. The nutritive ratio of this 
ration was somewhat the wider, although the amount of protein 


supplied per fowl was about the same under both rations. 
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RELATIVE EFFICIENCY AND ECONOMY OF THE RATIONS. 


In the food eaten by Lot III there was about 37 per cent more 
dry matter than in that eaten by Lot IV and the gain in weight 
was about 54 per cent greater. One pound gain was made by Lot 
III for every 4.6 lbs. water-free food and one pound gain by Lot 
IV for every 5.2 lbs. of water-free food. The food cost of growth. 
was nearly 27 per cent greater for Lot IV, the cost of food per 
pound gain in weight during the fourteen weeks being 5.6 cents 
for Lot III and 7.1 cents for Lot IV. 

During the preliminary period of three weeks with part of the 
chicks, those having the animal meal ration gained 13.5 per cent 
more in weight and consumed 17 per cent more food. The water- 
free food required was 3.6 lbs. by Lot III for each pound gain in 
weight and 3.4 lbs. by Lot IV. The food cost per pound gain 
was about 4.1 cents for Lot III and about 4.7 cents for Lot IV. 

The average weight of 1 lb. was reached by Lot III three and 
one-half weeks sooner than by Lot IV and the average weight of 
2 lbs. over four weeks sooner. When the chicks in Lot IIL had 
attained the average weight of 3 lbs. those in Lot IV averaged less 
than 2.2 lbs. 


THE FEEDING TRIAL WITH COCKERELS. 


The feeding trial with the two lots of cockerels began in Sep- 
tember when they were about three months old. The two lots 
were alike at the start and averaged almost exactly the same in 
weight. As in the other feeding trials the amount of protein sup- 
plied per fowl was about the same for the two lots, but the nutri- 


tive ratlo was somewhat wider with the animal meal ration. 
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The lower line gives the condensed data for the first eight weeks above. 
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The gain in weight was.not very regular nor very great for 
either lot, although for short periods some rapid gains were made. 
Those birds (Lot A) having the animal meal ration gained in 
weight during the trial about 20 per cent more than the others. 

During the first eight weeks the consumption of food by Lot A 
was about 28 per cent greater than that of Lot B and the gain in 
weight was about 40 per cent greater. One pound gain in weight 
was made by Lot A for every 8 lbs. of water-free food consumed 
and one pound gain by Lot B for every 8.8 lbs. of water-free food. 
During the last four weeks more food was still eaten by Lot A, 
but the gain made was considerably in favor of Lot B as well as 
the cost of the gain. The gain in weight for this period, however, 
was not economically made by either lot. 


FEEDING TRIAL WITH DUCKLINGS. 


The feeding trial with the two lots of ducklings began as soon 
as they had learned to eat and was continued until growth had 
become very slow. ‘The ration for Lot A, beside the grain mix- 
ture No. described on page 48, consisted of corn meal, ground 
oats and animal meal besides a little skim milk, curd and dried 
blood. Lot B, besides the mixed grain No. 2, was fed wheat bran, 
corn meal, ground oats and skim milk or milk curd. Both lots 
were fed green alfalfa from the start. Sand and coarse grit were 
freely supplied. The ration containing the animal meal had 
generally somewhat the wider nutritive ratio and for the same 
live weight fed supplied much less protein, although on account of 
‘the much greater consumption of food the amount of protein per 
fowl was considerably larger under this ration. 

The data follow in tabulated form, averaged in periods of one 


week during the time of most rapid growth. 
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RELATIVE EFFICIENCY AND ECONOMY OF THE RATIONS. 

From the first the ration containing the large proportion of ani- 
mal food gave much the better results, although during the first 
week not so much difference was manifest. The grain mixture 
No. 2, of the contrasted ration, appeared to be much less palatable 
to the ducklings than to the chicks, and to lessen this disadvantage 
corn meal was quite freely used at the beginning with the skim 
milk and curd. . 

During the first ten weeks two and one-third times as much food 
was eaten by Lot A as by Lot B and the total increase in live 
weight was about four times as great. One pound gain was made 
by Lot A for every 3.1:lbs. of water-free food consumed and one 
pound gain by Lot B for every 5.2 lbs. of water-free food. The 
cost of food for each pound gain was about 3.7 cents for Lot A and 
7.% cents for Lot B, a difference not far from 95 per cent in favor 
of Lot A. The use of the animal meal increased the cost of the 
one ration, for while it constituted less than one-fifth the cost of 
total fcod beside the alfalfa it represented considerably over one- 
third of the total cost of the ration. 

While the ducklings in Lot A were thrifty from the start, at all 
times free from disease and made an even flock, those in Lot B 
made an uneven growth and several died. The unevenness of size 
in the flock was very noticeable. At ten weeks of age the birds in 
Lot A seemed to have reached the limit of most profitable growth, 
for during the next five weeks the growth was slow and growth at 
the same rate could not generally show a profit over the cost of 
food. The dry matter in the food eaten was about one ounce per 
day for each pound live weight fed, a much lower rate than before. 
The dry matter in the food eaten by Lot B during this time was 
1.67 ozs. per pound live weight fed, although the amount per fowl 
was, as before, less than for Lot A. The gain in weight made by 
Lot & was somewhat the greater and was made at less cost for 
food. | 

The slow growth made by Lot B for so long a time (during 15 
weeks) did not prevent a more rapid gain being made when the 
ration was more favorable. ‘This is shown by the results of feed- 
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ing Lot I+ for four weeks on the animal meal ration after the con- 
trasted feeding was finished. The growth made by this lot was 
then rapid and the gain in weight nearly as great as that which 
had been made by Lot A two months earlier when the average size 
was about the same as that of the older birds from Lot B during 
this later period. The disadvantage of living on the inferior 
ration was, however, never entirely overcome, and the birds failed 
to reach the size ultimately attained by the birds having from the 
start the animal meal ration. 

The average weight of 1 lb. was reached by Lot A three weeks 
sooner than by Lot B, the average weight of 2 lbs. over five weeks 
sooner and the average weight of 3 lbs. over eight weeks sooner. 
At seven weeks of age the average weight for Lot A was over 3 
Ibs. and for Lot B less than 1 lb. At nine weeks of age the 
average weight for Lot A was about 4.5 Ibs. and for Lot B about 
1.5. At eleven weeks of age the average weight for Lot A was 5 
Ibs. and for Lot B it was 2 lbs. 


IN CONCLUSION. 

The rations in which from 40 to 50 per cent of the protein was 
supplied by animal food gave in every trial more economical re- 
sults than the contrasted rations in which most of the protein came 
from vegetable sources. 

The chief advantage of the one ration over the other was in the 
much more rapid growth induced by it, although the cost for each 
pound gain in weight was also in its favor. The inefficiency of 


_the one ration was probably in part due to its inferior palatability. 


This was not very noticeable with the chicks or cockerels, but it 
was quite apparent with the ducklings, especially at the start when 
slight modifications in the ration were continually made. 

The results of this feeding experiment do not alone warrant 
final conclusions as to the necessity for animal food. But con- 
sidering with them the results of other feeding experiments not 
yet reported, which all point in the same direction, there appears 
justification for the belief that the superiority of the one ration 
was due to the presence in it of the animal food. | 
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REPORT OF THE BOTANIST. 


Peay ING. CUCUMBERS “IN: THE SEASON 
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SUMMARY. 

Downy mildew is the chief cause of the recent poor crops of late 
cucumbers in southeastern New York. Anthracnose has also 
been destructive in some seasons. 

In 1896 the Station made an experiment which showed that the 
greater part of the damage from downy mildew can be prevented 
by spraying seven times with Bordeaux mixture. 

An experiment made in 1897 showed that when an entire field 
is sprayed the downy mildew can be wholly prevented. In this 
experiment a yield of 101,960 merchantable pickles per acre was 
obtained. 

In a second experiment in 1897, on early cucumbers, the yield 
was increased at the rate of 30,450 fruits per acre, having a weight 
of 12,405 pounds. eae 

During the season of 1898 codperative spraying experiments on 
late cucumbers were conducted in four different localities on Long 
Island; viz.: at Greenlawn, Deer Park, Smithtown Branch and 
Mattituck. In each case an entire field was sprayed. At Green- 
lawn the sprayed field contained 1.5 acres sprayed seven times with 
Bordeaux mixture (1-to-8 formula); at Deer Park, 2 acres sprayed. 
eight times; at Smithtown Branch, 2.15 acres sprayed seven times; 
and at Mattituck, 2 acres sprayed five times. 





* Reprint of Bulletin No. 156. 
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Owing to late planting and lack of fertility the crop at Mattituck 
was a failure. At the other three places the yields of the sprayed 
fields over unsprayed fields in the same localities were as follows: 
At Greenlawn, 80,917 per acre; at Deer Park, 40,675; and at 
Smithtown Branch, 43,226. At Greenlawn the total yield of 
merchantable pickles per acre was 120,917. 

The cost of spraying per acre for each application was as fol- 
lows: At Greenlawn, $3.39; Deer Park, $2.76; Mattituck, $3.20; 
and Smithtown Branch, $2.48. 

The value per acre of the increased yield above the cost of 
spraying was as follows: At Greenlawn, $73.74; Deer Park, 
$22.51; Smithtown Branch, $37.00. 

The crop on these three experiment fields was profitable; that is, 
after deducting the total cost of growing, gathering and spraying | 
from the value of the crop there was left, in each case, a net profit. 
At Greenlawn the net profit was $67.13 per acre; at Deer Park, 
$13.35 per acre; and at Smithtown Branch, $6.74 per acre. 

At $1.25 per thousand, pickles can probably be profitably 
grown on Long Island if spraying is practiced and the crop given. 
proper care. 

In practice, the cost of spraying can be made considerably 
smaller than it was in these experiments — it can probably be re- 
duced one-half. 

According to our estimate, the average yield of unsprayed fields 
of late cucumbers on Long Island in 1898 did not exceed 34,000 
per acre. 

On Long Island, cucumbers should be sprayed as follows: Com- 
mencing some time between July 15 and August 1, spray thor- 
oughly with Bordeaux mixture (1-to-8 formula) once every eight 
or ten days until frost. 

INTRODUCTION. 

During the past six or seven years late cucumbers in south- 
eastern New York have suffered severely from disease. On Long 
Island and in Westchester County where cucumbers are grown 
extensively for pickling the losses from “ blight” have been so 
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great as to cause many growers to abandon the crop. Anthrac- 
nose and the bacterial or wilt disease have been responsible for a 
part of the damage, but the greater part of it has been caused by 
the downy mildew, Plasmopara cubensis (B. & OC.) Humph. The 
latter fungus made its first appearance’ in the United States in 
1889, since which time it has spread so rapidly that it has become 
one of the most destructive diseases of late cucumbers. It now 
occurs quite generally throughout the northeastern United States 
as far west as Ohio, where it has been very destructive,” and ap- 
pears to be spreading westward. No special effort has been made 
to determine its distribution in New York, but reports indicate 
that it is in nearly all parts of the State, although there are still a 
few localities where it is unknown. JBesides the previously men- 
tioned localities in southeastern New York we have, during the 
past season, personally observed it at Albany and Geneva, where 
it was destructive. There are no indications of its abatement; on 
the contrary, it seems to be steadily advancing. In localities 
where it has previously occurred it may be expected to reappear 
to a destructive extent the coming season, and localities in which 
it has not yet occurred cannot reasonably expect to remain much 
longer exempt from its ravages. However, the amount of dam- 
age which it does depends very largely upon the temperature be- 
tween July 15 and August 15. <A high temperature and frequent 
light rains during this period furnish ideal conditions for the 
propagation of the fungus. 


PREVIOUS EXPERIMENTS. 


In 1896.— In 1896 the Station made an experiment® in which 
it was shown that this downy mildew-can be prevented by spray- 


ing the plants with Bordeaux mixture. 





1 Halsted, B. D. Some Notes upon Economie Peronosporee for 1889, in 
New Jersey. Journal of Mycology, 5: 201. 

2Selby, A. D. Prevalent Diseases of Cucumbers, Melons and Tomatoes. 
Ohio Agr. Exp. Sta. Bul. 89. D. 1897. 

3 The details of this experiment are reported in Bulletin 119. The Downy 
Mildew of the Cucumber: What It Is and How to Prevent It. 
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A field of late cucumbers containing one and three-fourths acres 
was divided into five plats, three of which were sprayed and the 
other two unsprayed, the sprayed plats alternating with the un- 
sprayed. Spraying was commenced when the plants were quite 
small and repeated at intervals of from six to eleven days until 
frost. In all, seven applications were made. 

The plants on the unsprayed plats were so violently attacked by 
downy mildew that they ceased to produce any merchantable fruit 
after August 21. The sprayed plants produced, after this date, 
cucumbers which were sold for $260, which is at the rate of $173 
per acre. There was, however, toward the close of the season, 
considerable disease on the sprayed plats, enough to materially re- 
duce the yield. This was due to the proximity of the diseased 
plants on the unsprayed plats. It was believed that if no un- 
sprayed plants had been left to furnish a breeding place for the 
fungus the sprayed plants might have been kept practically free 
from disease up to the close of the season. 

In 1897.— In order to determine what may be accomplished 
when no unsprayed plants are left, another spraying experiment* 
on late cucumbers was made in 1897. 

An exact acre of late cucumbers was sprayed eight times. 
There were no unsprayed plants in the immediate vicinity, the 
nearest source of infection being an unsprayed muskmelon patch 
about thirty rods distant. When frost came the plants were en- 
tirely free from downy mildew and anthracnose, although both 
of these diseases were abundant in most of the cucumber fields 
in the vicinity. The acre yielded 101,960 merchantable cucum- 
bers while the average yield of unsprayed fields was probably less 
than 20,000 per acre. 

A second experiment’ was made in 1897. Two hundred hills 
were planted in May. One-half of these were thoroughly sprayed 
throughout the season — in all, fourteen times. The other half 
were not sprayed. 





4 Reported in Bul. 138: 641-fi43. 
5 Reported in Bul. 138: 636-639. 
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The yield® per acre for the sprayed plants was at the rate of 
71,000 fruits, weighing 25,265 pounds; for the unsprayed plants 
at the rate of 40,650 fruits, weighing 12,860 pounds. Hence, the 
increase in the number of fruits per acre due to spraying was 
30,450 and the increase in weight 12,405 pounds. The sprayed 
plants suffered considerably from anthracnose, but not at all from 
downy mildew. 


EXPERIMENTS IN 1898. 
INTRODUCTORY. 

During the season of 1898 codperative spraying experiments 
on late cucumbers were conducted in four different localities on 
Long Island; viz.: at Greenlawn, Deer Park, Mattituck and 
Smithtown Branch. In each case an entire field was sprayed. 
At Greenlawn the sprayed field contained one and one-half acres, 
sprayed seven times; at Deer Park, two acres, sprayed eight times; 
at Mattituck, two acres, sprayed five times; and at Smithtown 
Branch, 2.15 acres, sprayed seven times. 


THE TERMS OF COOPERATION. 

The Station bore all expense of spraying and directed how and 
when it should be done. The owners of the fields experimented 
upon performed all of the operations connected with growing, 
gathering and marketing the crop according to their own judgment 
and at their own expense, and carried out the spraying under the 
direction of a representative of the Station. 

Therefore, the Station is responsible for the spraying only, and 
does not commit itself to the recommendation of any of the cul- 
tural methods employed on these experiment fields. 


THE SPRAYING OUTFIT. 
The spraying outfit used consisted essentially of a two wheeled 
cart which carried a spray pump mounted in a 50-gallon barrel 
and fitted with two leads of hose twenty feet long. Three men 





6 These yields are not comparable with the yields in the preceding experi- 
ment because the fruits were allowed to attain greater size. 
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were required to operate the outfit, one to drive and pump and 
the two others to manage the nozzles. An idea of the general style 
of the outfit may be obtained from Plates XIII and XIV. 

The outfits used at the different places differed only in the 
character of the cart. The pump, barrel and fittings were the 
same in each case and cost $27.46. The items are as follows: 


1-“, Delipse ”. Spray -PUmM pte. or ks. olen sas oes eee ate eee $10 00 

40 ft... Si Maltese Crosse nos@ gon wees. cae >. 2 cicero 1 Gee 10 00 
2: BLOD-COCKS: <= vais eas were aps oe oe © Ge: hie Sd Re rea ene e ee 1 50 
Freightageé:on-spray.c DUI Dee ante t A <ieieci'es, oe Ae we ee coe eee 65 

A MOZZIOS ig ea seagate te eC atta te Wietnsd: sale is'o. 6 ae bint ss "ely Sh nse 12 eee ee 2 40 

A barrel 62 StS FIR ee Ce ee ae Shoes Ala Ao wb edge oe 65 

4 Soft Drags: tL Pye ota eee ee eel ace sae ees eee eee ee 56 
3 Stra p-1rons ANG “DOM sca... Ses ware bie ere mies iia Side e ns Soahctwen ota aes 45 

TID ae ees are owas Sin pile as ele oe aiaieae Be eee arate ie ee 50 

Labor's: Sscic whe na ice veel evies Onis anv Nich eet UGE ee eee eee 15 

POCA woe aie toicc tc sane arate pw aie. oF mie hiy Meena tee cet cle eel ee $27 46 








The pump was fastened into the barrel by means of a detacha- 

ble head® which was secured to the barrel by three strap-bolts. _ 
This method of attaching the pump has been found not only more 
convenient but stronger than simply fastening it to the head 
which comes with the barrel. 
- The hose used was what is known to the trade as “ Maltese 
Cross,” warranted not to rot and to stand a pressure of 600 
pounds of steam to the square inch. A three foot one-fourth inch 
brass tube, furnished with a stop cock and bent at one end was 
used to connect the same with the nozzles. 

At the end of each lead of hose a single nozzle was used in the 
first two sprayings, but when the vines covered the ground two 
nozzles were used. The two nozzles were attached to the three 
foot brass tube by means of a short brass T. The bend in the 

‘three foot tube was made at an angle of from 35 to 40 degrees. 
Each arm of the T was about nine inches long and bent at about 
the same angle as the main tube, the object being to bring the 





7 Manufactured by Morrill & Morley, Benton Harbor, Mich. 
8 Described and illustrated by W. P[addock]. Rural New Yorker, 57: 29. 
23 Apr., 1898. 














PHOTOGRAPHED SEPT. 13. 


PLATE XV.—THE SPRAYED FIELD AT GREENLAWN. 
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orifices of the two nozzles about eighteen inches apart. “ Deming 
Vermorel” nozzles were used and found very satisfactory for 
such work. 

The twenty feet of heavy half-inch hose was somewhat un- 
wieldy and awkward to handle. In fact, it was impossible to pre- 
vent dragging the vines unless the workman took a half twist of 
the hose around his body and over his shoulder. Hence we would 
recommend the use of a lighter hose because it would be more 
easily handled and also cheaper. 


THE EXPERIMENT AT GREENLAWN. 


(1) Preparation and planting.—The field, which contained 
one and one-half acres, scant, was plowed twice about six inches 
deep, after which one-half ton of “Great Eastern ” fertilizer was 
applied broadcast and the field harrowed. ‘The seed (Early Clus- 
ter) was planted June 20 in raised hills four feet apart each way. 
Eight loads® of well rotted stable manure were applied in the hills, 

(2) Cultivation and spraying— The field was cultivated twice 
each way with an ordinary moldboard plow, a hoe being used 
around the hills. The vines were sprayed seven times with Bor- 
deaux mixture” as follows: July 20 and 30; August 9, 18 and 21; 

and September 2 and 13. 
(3) Yveld and value of the crop.—tThe first picking was made 
August 6. The total yield of first class pickles’ from the one 
and one-half acres was 179,375, or 119,583 per acre; there were 
also sold from the field 2,000 nubs” which brings the total yield” 
of merchantable pickles up to 120,917 per acre. 


9 A load is usually estimated as a ton. 

10In all of the experiments in 1898 the Bordeaux mixture was made ac- 
cording to the 1-to-8 formula. 

11 The small cucumbers used for pickling are universally called “ pickles.” 

12 Deformed fruits are called “nubs” or “ crooks.” 

13 There were thrown away 9,000 culls and it was estimated that 21,000 
nubs and spoiled pickles were left on the field. The-excessively hot weather 
at the close of August caused pickles to turn yellow very rapidly. Such 
pickles were pulled from the vines and left on the field. Dry weather in 
September favored the growth of nubs. 
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Of the first class pickles, 13,400 were sold at $0.75 per M., and 
the balance at $1.25 per M. The nubs brought $0.50 per M. 
The total value of the crop was $218.51, or $145.67 per acre. 

Unsprayed fields in the vicinity of Greenlawn did not average 
more than 40,000 per acre. Therefore, the increase in yield due 


to spraying was 80,917 per acre. 


YIELD OF CUCUMBERS ON THE SPRAYED FIELD AT GREENLAWN. 


(One and one-half acres.) 


Date. ated Total. Price received. 
Aug. 6.. 2,100 
8.. 5,800 
10.. 8,400 
——— 16,300 SoldinN. Y. City at $1.25 (net) per M. $20 37 
1372 6,425 . 
15.. 5,375 
dW Gols 7,125 
1932) 510,625 
20'.% 7,700 
Pap ae 9,200 
pave 9,050 
25.. 10,300 
265% 9,650 
Zhe 2,700 
Pat WE bie ely 
nas 9,375 
Sept. 8.. 16,850 
be. 8,200 
fas" 7,500 
10.. 10,000 
185. G5 46,878 : 
—— 149,675 Sold at salting house at $1.25 per M.. 187 09 
16.. 9,100 
19.. 4,300 
18,400 Sold in N. Y. City at $0.75 (net) per M. 10 05 
2,000 Nubs sold at $0.50 per M............ 1 00 
otal ory euawe 181,375 Total value of crop ..........-. $218 51 


Yield per acre, 120,917. 
Value of crop per acre, $145.67. 
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(4) Cost of spraying one and one-half acres at Greenlawn. 


(a) Cost of materials for spraying..............-. $5 90 
BOD DEIMRUIDE BLOTS oer cae alte te eee weve eee as $3 60 
PIN@ANA LVR MING LS srtvacs eh acc televels nie ace Wass a eee oe 1 50 
WSPLOSHAGO ri ysee wos os ARE EE ieee (oa tag® aan 80 

EMO Seen aes Se cb cic cage ke be. oe) 6 Siete et we is eo bl ro atthe 27 25 

{c) Allowance for wear of spraying outfit.................. 2 46 

EGER g ee onc OME See Irate eerie iv cls cisce fale) ope dao otehatit'e Seek alate: « $35 61 

Els Ue PCleaCrOrrercn cua cases tev isc taersuee a ehes ees 23 74 





(5) Cost*® of growing and gathering one and one-half acres at 
Greenlawn. 


Hight loads of stable manure ........ Wate we ehe ahaa $18 00 
One thousand pounds of fertilizer ..............5. 16 00 
POU APA LON M Ole LAI ci: cio tea oils ors biece Se els tree eee 5 00 
Pee ne ee eter Stee 5 che Neve ato sts.% ois eae @ 8a ease 6 rip tote 1 20 
BA El The ye Dene alee estes cr Talay ose eters es so 8 EER 2 00 
RTECS CI rae ein erclsfistel chPerckris or wiley wake, «clea ol oe lg what 7 00 
ESTO MO Li LIME Ts erst ats fg2e 2 vedi oi8 wae %eld olen eovie oe o's 6 00 
SCRA aha Sit) OR, fp aa Megan ae aaa a 36 00 
: $91 20 
Credit to value of stable manure for the following crop... 9 00 
PREG SCOR UMTS Fehon ip pet eia's Sw. 6s iO ge Sot etl es Micra re ee $82 20 
OS REL HOLDEN craiet crt Nc kc te eee ee ee ae eS ee te 54 80 
(6) Profit. 
Total value of crop on one and one-half acres.....:...... $218 51 
Cost of spraying one and one-half acres.......... $35 61 
Cost of growing and gathering one and one-half 
MCTGN Res cee ts seer esececnscesecscesssceens 82 20 
Cost of growing, gathering and spraying one and one-half 
PCT OR Ss ot. weer es etene ses capats cist ieee in Cd's ee oe Ck aes OND wee 117 81 
Net profit on one and one-half acres ..........2s200% $100 70 
INCLIDTOUL DEL ACLOt cote male ce lami tos oic's ela Llaenatdte ancls 67 13 





- 14Labor is estimated at $1.50 per day for a man and $3.00 per day for a 
team. One-half day allowed for each spraying. 
_ 15 Estimated by D. R. Smith, the owner. 
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(7) Notes on expermment at Greenlawn.— The experiment 
field was situated on the farm of David R. Smith. It was trian- 
gular in shape and contained nearly one and one-half acres. For 
a time the stand was perfect and the plants healthy, but later in 
the season the bacterial or wilt disease caused some unevenness. 
This is shown in. the photograph of the field (Plate XV). After 
September 13 the yield was light and the pickles had a tendency 
to be “nubby.” This was apparently due to exhaustion of the 
vines and dry weather. There was very little downy mildew. 
On September 29 the owner pulled the vines in order to prepare 
the land for winter wheat. The vines were at that time still 
green, free from disease and bearing a few pickles. A few 
“withy” pickles were found where the vines were injured by the 
wilt disease, but no gummy pickles were found during the entire 
season. 

THE EXPERIMENT AT DEER PARK. 


(1) Preparation and planting.—The field, which contained 
two acres, was plowed once, then thirty-one tons of well rotted 
stable manure applied broadcast, after which the field was plowed 
twice more, each plowing being from five to six inches deep. The 
ground was thoroughly harrowed just before planting. 

At the time of planting 400 pounds of fertilizer were applied 
in the hills. The seed’® (Early Prolific) was planted July 1 in 
level hills four feet apart in the row, the rows being four feet six 
inches apart. 

(2) Cultivation and spraying.—The field was cultivated with 
a cultivator, three times each way, and hoed once around the 
hills. ‘The vines were sprayed eight times with Bordeaux mix- 
ture on the following dates: July 22 and 29; August 8, 17 and 22; 
and September 1, 9 and 19. 





16 The seed was purchased in Iowa for Early Prolific, but on account of the 
rank growth of vines and large size of the fruits the owner is of the opinion 
that the seed was not true to name and that the variety was in reality Long 
Green, or some similar variety. It is possible, however, that the rank growth 
of vines and fruit was due to an excess of fertility. 
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(8) Yield and value of the crop.—The first picking was made 
August 19. The total yield’ of first class pickles from the two 
acres was 151,350, or 75,675 per acre. | 

The crop, not being grown under contract, was sold at prices 
varying from $1 to $1.50 per thousand, the total receipts being 
$166.48, or $83.24 per acre. The average yield of three typical 
unsprayed fields in the vicinity of Deer Park was 35,000 per acre. 
The increase in yield due to spraying was, therefore, 40,675 per 





acre. 
YIELD OF CUCUMBERS ON THE SPRAYED FIELD AT DEER PARK. 
(Two acres.) 
Date. seer 
August a Ma 2,150 
7, ae eae 4,950 
WAS We: 5,800 
Dad nites ak xen 5,050 
yf ie AES 7,750 
September 1...... 8,050 
aro ae 14,400 
ee at se 14,800 
St caahege 3,600 
Tie ae 5,350 
ea Be 3,600 
Seite cats 3,300 
AO iad’. 5,850 
tO arte 6,800 
| EEE SOS . 3,000 
Lae 11,100 
LGAs eanths 5,600 
11) Tse or Soe 6,600 
OE tot ate: « 5,400 
Doatebatetene 8,500 
7 iw Re 6,500 
72) ee 5,500 
October Sie tea 4,500 
1 be ee 3,000 
Rey ee 200 
POUL vicncis's tenes 151,350 First-class pickles sold for $166.48. 


Yield per acre, 75,675. 
Value of crop per acre, $83.24. 








17 In addition to the yield given, it is estimated that 25,000 nubs and yellow 
pickles were either culled out or left on the field. 
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(4) Cost of spraying two acres at Deer Park. 


(a) Cost of materials for spraying ............. EPR AS $11 75 
Copper: sulphate -.s5).sem se ees See kane ~» $8 7 
Times oes 00a as" pe «Nims! ese €ua0) an, win SUS eae 2 50 
Brelgntage® ois oes an ne ed ge tee wires he ee 50 

(b) Labor (same rates as at Greenlawn)...........e..e0e00. 30 00 

(c) Allowance for wear of spraying outfit.................. 2 46 

TOTAL 55, Fe Seca Siecave ely tr Vitae Se ovie pisieve VS eae ene re eee $44 21 

Oost per acres sa. cai. Vee ee eee Bee a ae 22 10 


(5) _Cost'® of growing and gathering two acres at Deer Park. 


Thirty-one ‘tons stable manure <4. ....6.g8n4%- .scete $46 50 
Four hundred pounds fertilizer ................. 7 00 
RUOCTIC Che's « « phe ate ats whale Be Rpve aneaival acer ter ceca eet 5 00 
Plowing: threes times 2. vos cc eet ate etree nares 9 00 
Preparing and planting. <\i.47 .66 2) + aoe eco nae 6 00 
Cultivating and hoeing .. Se. 0 aes Ase ee 6 00 
GOES 5 sie nb bk te Catach ie aha ac le ee a ala ec ea ee 2 00 
Gathering crop. at $0.25 per, Mey oo ss ces ~ 87 88 
$118 83 
Credit to value of stable manure for the following crop.... 23 25 
INGE “COSC i, teice'en Sa a ages so lathe bib ea SARE ee ye of oon ein a a $95 58 
COST SDCESACEG Joy cen aes sare eae em cream Pe 47 79 
(6) Profit. 
Total value of crop on two acres ............ sie nadie bieeeere $166 48 
OCostrof; spraying two ACres Ves 3. ac eee} cee ies $44 21 
Cost of growing and gathering two acres...... octet SOUR 
Cost of growing, gathering and spraying two acres...... $139 79 
Net profit on two acres ............00- A histniealomee ee $26 69 
Net profit (per-acke .9%..0%% 25.360 sacs BI, 13 35 





18 Estimated by C. W. Conklin, the owner. 
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(7) Notes on experiment at Deer Park.— The experiment field 
at Deer Park was on C. W. Conklin’s farm. It was nearly square 
in form and contained two acres. No disease of any kind affected 
the vines and none of the pickles were gummy or withy. It was 
rumored that Mr. Conklin intended to pick pickles all winter. 
The vines were slightly injured by a light frost which occurred 
September 29, but were not finally killed by frost until October 17. 


THE EXPERIMENT AT MATTITUCK. 


(1) Preparation and planting.— This field, which contained 
two acres, scant, was on clover sod plowed June 9. On June 23 it 
was harrowed twice with a spading harrow and once more with a 
smoothing harrow just before planting. 

The seed (Early Cluster) was planted July 8 in level hills four 
feet apart in the row, the rows being five feet apart. A good 
many hills failed to come up. These were replanted July 16. 
One-half ton of fertilizer was applied in the hills at the time of 
planting. | 

(2) Cultwation and spraying.— The field was cultivated three 
times each way with an ordinary cultivator. The vines were 
sprayed five times with Bordeaux mixture as follows: July 22; 
August 1, 9 and 17; and September 1. 

(8) Yveld and value of the crop.— The first picking was made 
August 26. The yield from the two acres was 41,875 large 
pickles, 7,080 small ones and 8,525 nubs, making a total yield of 
57,480 merchantable pickles,’ which is at the rate of 28,470 per 
acre. The large ones were sold under contract at $1.25 per M., 
the smaller ones at $0.60 per M. and the nubs at $0.50 per barrel 
(775 nubs made a barrel). The total value of the crop was $60.44. 

The foreman of the salting house at Mattituck estimated that 
the average yield of unsprayed fields in that section was 40,000 
per acre. Hence, tlie sprayed field yielded 11,260 per acre less 

‘than unsprayed fields in the same locality. 


19 Besides 35,000 (estimated) nubs and-yellow pickles left on the field. 
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YIELD OF CUCUMBERS ON THE SPRAYED FIELD AT MATTITUCK. 


(Two acres.) 


Date. Large. Small. Nubs. 

AULUSE so GeV eee oe er 3,925 995) eee 
te PEO FRU hs ORO POOR 3,900 410 trite 

DOG os abiasetata is Ut Meacham 2,550 350 St ae 

PEDLOMIDOL Lange hick tag hes tos Pein eviction ae 5,950 1,100° ~~ Sites 
Be te ae bee Ske oe RET AB ee C,O00T Gay se 775 

Se ns Sey ves Mares AoC eas 3,200 300 2,325 

Cad 6 ORE A TAL Dede. ICR 2,300 250 T75 

10) Sa sects accia Reise ait eae ae eee 3,350, 800 -. “tees 

Gee EU eT oe NG AA ee te 2,100 650 775 

IDEs os Cb detpidan, eee bo pho wals 2,220 900 1,550 

Lea ois cee 6 oe en Ree 2,100 600 1,550 

AS EY in rer PR Pui Sop Hs ata ard 1,100 650 115 

De vie y ait wtd'62 as ae oan 950 630s j-f tii ee 

hee ne Rea ee Soe ee Pe Pay Poet Bae rate 925 SAD" “seer 

Total Fite she cee ke So ee ee 41,875 7,080 8,525 


VALUE OF CROP. 

40,000 large, sold at salting house at $1.25 per M......... $50 00 
6,235 small, sold at salting house at $0.60 per M......... 3 74 
8,525 nubs (11 bbls.), sold at salting house at $0.50 per bbl. 5 50 
1,875 large, 


an einnllt sold in ‘NewYork Olivia. . ace ae eee 1 20 
otal, value, Of ClOp +s ...00 40% be eee ence eee eeeees $60 44 
Yield “Mery ACE 2. ale. cee os a wre che tale > ans SeoRteere ne 28,740 
Value of crop per acre tinue, Geel eee $30 22 
(4) Cost of spraying two acres at Mattituck. 
(2): Cost of.materials:, TorPSpra Vine. .<:scssa his pesie alae o's ere eee $5 45 
GCopper.-sulphate wise ok aces waa kte a  e $3 60 
One parrel lime ccs. s cerns teas ee oleae aie 1 50 
TORVLOSSE LEG rica sat aes Sie een eae ene ee 25 
(b) Labor (same rates as at Greenlawn) ...........+..ee0- 23 40 
(c) Allowance for wear of spraying outfit ........ MEDbs a9 2 46 
Mo: ) ke i ee Te oh ep MON a a SS $31 21 
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(5) Cost” of growing and gathering two acres at Mattituck. 


LOOM DOUNGS PTELtHNIZEr s S108. Espey ee Valet Seay 5 et ~ $12 42 

PST ye ROI Sally Ba St 8 RR er gee Ga ae Oar ae 10 00 

(Sa EAE RPGC uetie cal esse ie get garage ach, Saco ci pena ah gees ae PR ae oe 15 00 

aCe Bee ee eae nr ee Ae he ge ie et aE 143) 

Preparation, planting and cultivation .................. 20 50 
VRE d lye ae Re 2 aia alee ie 9 ighetil ie nar Risen apni cata ie $58 67 
PE EL IAMCT OM we Ce cies Sasa ee eee 29 33 

(6) Loss. 

Ot wales. Crop: ON CWO-ACTES ics sis occ bac cae wens wb oes $60 44 

Cost of spraying two ACTES ........cceeccccccecs $31 21 

Cost of growing and gathering two acres ........ 58 67 

Cost of growing, gathering and spraying two acres....... 89 88 
POUL OSS SOUNTUWO ACTOS” 2 dics. lotic oecd vi d'dne a viclate ecto eas $29 44 


nee OR, DO SLC eres at ciais saa (e  o claibusin  » sye rdetcatnas Pee 14 72 


(7) Notes on the experiment at Mattituck.— The field at Mat- 
tituck was on the farm of A. L. Downs. It was rectangular and 
contained nearly two acres. At the time of the first spraying 
(July 23) the stand was very uneven. Many of the hills were 
not yet up. 

The small yield of this field was not due to disease. Downy 
mildew appeared only in traces and there was very little wilt dis- 
ease. No gummy pickles were observed. Probably, the causes 
of the small yield were: Late planting, poor stand and lack of 
fertility. As late as September 9 the plants did not cover the 
ground. 


20 Estimated by A. L. Downs, the owner. 
6 
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THE EXPERIMENT AT SMITHTOWN BRANCH. 

(1) Preparation and planting.— The field, which contained 
2.15 acres, was prepared as follows: First, a heavy coating of 
manure was plowed under; then the ground was harrowed four 
times with an “‘ Acme ”’ harrow, after which one-half ton of fertil- 
izer (Quinnipiac Market Garden) per acre was applied broadcast. 

The seed (Early Prolific) was planted June 23 in level hills four 
feet apart each way. Missing hills were replanted June 29. 


(2) Cultivation and spraying.— After the plants were well 
started they were thinned to three in a hill. The field was culti- 
vated three times each way and hoed once. 

The vines were sprayed seven times, as follows: July 20 and 
28; August 5, 13, 20 and 27; and September 9. 

(3) Yield and value of the crop.— The first picking was made 
August 11. The total yield* of first class pickles from the 2.15 
acres was 143,600 or 66,790 per acre. These pickles were put 
into a codperative pickle house; hence the prices will depend 
upon the selling price of the pickled goods. Estimating their 
value at $1.25 per M., the price paid at other salting houses, the 
value of the crop would be $179.50 or $83.49 per acre. 

The average yield of unsprayed fields in the vicinity of South- 
town Branch was 23,564 per acre, this being the average yield of 
the only four unsprayed fields, the product of which was delivered 
at the Smithtown salting house. 

Therefore, the increase in yield due to spraying was 43,226 per 


acre. 





2%aDuring the hot weather about September 1, 4,000 pickles turned yellow 
and had to be thrown away. It was estimated that 10,000 yellow pickles and 
nubs were left on the field. 
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YIELD OF CUCUMBERS ON THE SPRAYED FIELD AT SMITHTOWN BRANCH. © 


(Two and fifteen one-hundredths acres. ) 


Date. Mines 

August 11.. 240 

133. 600 

16.. 2,300 
ea 2,000 | 

194% 6,875 

AMES 8,765 

Aye 8,675 

wae 1,000 

rite 7,350 

26.. 8,885 

2b. 7,145 

pane 4,625 

BON 7,550 

lo 4,950 

Sept. i: 7,350 

3.. 14,995 

vee 2D 

fice 5,535 

es 4,725 

9.. 4,035 

ae 8,000 

13:5 4,050 

16; ~'.10,350 

1 ots 6,250 

26cx 4,600 


Total... 143,600 First class pickles. Value, at $1.25 per M., $179.50. 


Yield per acre, 66,790. 
Value of crop per acre, $83.49. 





eri oe ee ee eg ee ge es ———_ 


(4) Cost of spraying 2.15 acres at Smithtown Branch. 


(etPORE FUL SIIACETIAIS TOP SPYAVING oe caie ast, cele s ws ace Cave. $7 90 
OGVPETH STUD ALGi tite te he vine Me ee kee eeee s $5 70 
Onerparreliolstimest ys we sx aes wt Res ok els 1 50 
EAL SIL 8 FOR acs ag ee RETR ab ccas Mts niin ¢ w'niru ice! ate 70 G 

(b) Labor (same rate as at Greenlawn) ..............+6.-. 26 25 

(c) Allowance for wear of spraying outfit ..............-. 2 46 
OLE eee eee Se a ee ee I te ees a lo arene 2 $36 61 


MPUBEMICTS RCTC Wee occ veer aitte te nee ees es ces eae es Some 6 17 03 
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(5) Cost?! of growing and gathering 2.15 acres at Smithtown 
~ Branch. 


Lhirty loads of. stable manure ..¢...¢. (hu ..an5ee $45 00 
One “ton of fertilizer sows cose ieee ate ree 382 00 
Preparing and planting Poe Pts roan ae 11 00 
GCuitivation. “sis '.os.0w sare ste Us entelndce etn oy ee ae 9 00 
whree pounds of seed) ooo eis. s-w coee ieee we eee 90 
Gathering and marketing .............-.00.s008 43 00 
FRONUSOE ANG 9 10.5..5 5% oe vc kop a ers om eee cota eee wee eae 10 00 
[ $150 90 
Credit to value of stable manure for the following crop. . 22 50 
Net COST As ch Senter ace 8 lvel te oa fc Come a eine $128 40 
Cost=per: acres. coke sti 1s oe sees oon ae eee 59 72 
(6) Profit. 
Total value:of crop on 2.15 acres... 1.22.22 cee $179 50 
Gost of spraying 2.15 acres... es «5s ee oe oe $36 61 
Cost of growing and gathering 2.15 acres ...... 128 40 
Cost of growing, gathering and spraying 2.15 acres....... 165 01 
Net. profit. on. 2:15 .acres> cc 2. utes ees ees Ce $14 49 
Net«*profit per acre 34.55 se ssa ee as ee Oa ee 6 74 


(7) Notes on the experiment at Smithtown Branch.— The 
field at Smithtown Branch was on the farm of G. W. Hallock and 
Son and contained 2.15 acres. Over most of the field the vines 
covered the ground. A little injury resulted from the wilt. dis- 
ease, and consequently there were a few withy pickles. No 
gummy pickles were found. On September 7 it was discovered 
that downy mildew had become established in a few spots; it did 
not, however, cause more than a slight amount of damage. About 
this time a good many pickles turned yellow on account of the 
excessively hot weather. 


21 Estimated by G. W. Hallock, the owner. 


a 
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THE PROFIT FROM SPRAYING. 

In three of the above experiments — at Greenlawn, Deer Park 
and Smithtown Branch, spraying was certainly profitable; that is, 
the value of the extra yield due to spraying was considerably 
greater than the cost of spraying. At Greenlawn, the owner of 
the sprayed field received $97.48 per acre more than his neighbors 
who did not spray. To get this $97.48 per acre it cost only $23.74, 

_leaving a balance of $73.74 per acre, which is net profit from 
spraying. At Deer Park the net profit was $22.51 per acre and 
at Smithtown Branch $37.00 per acre. The experiment at Matti- 
tuck should be left out of consideration because it is perfectly 
plain that the crop was not properly managed. Spraying cannot 
supply fertility nor counteract the ill effects of late planting. _ 

From the accompanying table it will be seen that the yield per 
acre at Greenlawn was nearly twice as great as at Smithtown 
Branch,” although the two fields were treated practically alike so 
far as spraying is concerned, each being sprayed seven times. We 
will not attempt an explanation of this, because it is partly a ques- 
‘tion of cultural methods, which is a subject foreign to the present 
discussion, but we mention it to impress the idea that 
spraying does not produce pickles; its purpose is to protect the 
vines from disease, thereby giving them a chance to produce all 
of the pickles of which they are capable under the conditions fur- 
nished by the farmer. With this fact in mind, it is plain that the 
farmer, himself, is an important factor in determining the amount 
of profit to be derived from spraying. In other words, the farmer 
who gives his crop the best care will get the most profit from 
spraying. 

Another factor is the cost of spraying. The lower the cost of 
spraying the greater will be the profit, assuming, of course, that 
the spraying is properly done. The cost of spraying in these ex- 
periments is undoubtedly greater than it would be on larger fields 





22 This does not take into consideration the expense of gathering the increase. 
23 Probably due in part to difference in variety grown. 
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in ordinary farm practice. The cost of spraying also depends 
to a large extent upon the way it is managed. 

Still another factor is the severity of the diseases, downy mildew 
and anthracnose. When the diseases do not appear until the lat- 
ter part of August and are mild in their attacks the profit from 
spraying will not be nearly so great as when the diseases appear 
during the first week in August and are very virulent. However, 
so far as Long Island is concerned, it is safe to say that the diseases 
will be sufficiently destructive in any season to justify the ex- 


pense of spraying. 


TABLE SHOWING THE INCREASE IN YIELD AND THE PROFIT FROM SPRAYING 








CUCUMBERS. 

qo, © © HO be 
Yield per acre. Ke Ss ate OAS Z8 bb 
; ee eee Ts: 5 8 
Location of experiment. ao. > : ss a s ze 4 
Sprayed. sprayed, Sno 88 82 396 

; 5 > D dj 
Greenlawn ........ 120,917 40,000 80,917 $97 48 $23 74 $73 74 
Deer -Parkitie sess 75,675 35,000 40,675 44 61 22 10 22 51 
Mattituck ......... 28,740 40,000 —11,260....... 15 GO > ieee ae 


Smithtown Branch. 66,790 23,564 43,226 54 03 17 03 37 00 





zx — 








THE PROFIT IN GROWING PICKLES. 


Since the yield of the late cucumbers has become so discour- 
agingly small a great many farmers have been in doubt as to 
whether the crop is any longer a profitable one on Long Island. 
The very small crops in 1896 and 1897 caused a good many to 
give up pickle growing. ‘There were many others who decided 
to try one more season. These have been somewhat encouraged, 
because the crop of 1898 was considerably better than those of 
the preceding two years. Our estimate of the average yield of 
unsprayed fields on Long Island in 1898 is 34,000 per acre. The 
weather conditions in 1898 were fairly good for pickles, especially 
the months of July and August, and since the downy mildew did 
not appear until about August 20, early planted fields produced a 
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fair yield before the vines were killed by disease. It is probable 
that there were a good many unsprayed fields which paid expenses 
and some which returned a small profit. However, it is our be- 
lief that a majority of the unsprayed fields failed to pay expenses. 

In this connection it is interesting to observe how the sprayed 
fields came out financially. The following table shows the cost 
of growing and gathering, cost of spraying, value of crop and 
the net profit on the four experiment fields: 


THE Cost oF GROWING, GATHERING AND SPRAYING AND THE PROFIT ON THE 
EXPERIMENT FIELDS. 








Bete Batt & eas oe q 
25 Age batperey yo a5 
Location of experiment. gE a0 aS a shee rie & 
3 42) S ees 80 mH ORT a MS Ou tu 
tet neg SBOxsas a) ha wd 
oOs ed 0 O-n © PON 0 BF sons OD 
oO oO HH > a 
Greenlawn ......... $54 80 $23 74 $78 54 $145 67 $67 13 
PRPGM OP ATK Os. ss < 6 os 47 79 22 10 69 89 83 24 13 35 
DEVEILU CK. 0s esas S's 29 33 15 60 44 93 30 22 §6*14 71 
Smithtown Branch.. 59 72 17 03_—C 76 75 83 49 6 74 
* Loss. 


In each case, except on the field at Mattituck (which does not 
count), there was a profit over and above all expenses of growing, © 
gathering and spraying. 

From observations made on cucumber spraying experiments 
during the past three years we believe we are safe in saying that 
there is considerable profit in growing pickles on Long Island at 
$1.25 per thousand provided spraying is practiced and the crop is 


given proper care. 


COMMENTS ON THE COST OF SPRAYING. 


Although the spraying outfits used in the four experiments 
were essentially identical and the fields sprayed of approximately 
the same size, the cost of spraying varied considerably, as may be 


seen from the following table: 


- 


88 Report oF THE Boranist OF THE 


TABLE SHOWING COosT oF SPRAYING CUCUMBERS. 


Location of expériment. Ar 6 Berar eds ne pile or apple: for each ogi 

‘ acre. tions. cation. 
GTreenia Wis. s2.6 ss soho ch eras oat 3 Bs i $23 74 7 $3 39 
INGENSR Ark le Sls Ver Stee Oe 2 22 10 8 2 76 
MOC CaCl seals sara ce She eee 2 15 60 5 3 20 
Smithtown Branch . i. os sce. 2.15 17 03 7 2 43 


The differences may be due in part to variation in thoroughness 
of spraying. The more thorough the spraying the greater the 
amount.of labor. The facilities for obtaining water also have a 
bearing on the cost of spraying. 

Spraying was most expensive at Greenlawn, where each appli- 
cation cost $3.39 per acre, and least expensive at Smithtown 
Branch, where it cost $2.43 per acre. The greater expense at 
Greenlawn is explained in part by the following: Both at Green- 
lawn and Smithtown Branch each application spoiled a half day, 
and consequently a half day’s labor was charged, although the 
acreage at Smithtown Branch was more than one-fourth greater 
than at Greenlawn. 

In all of these experiments one-half day was allowed for each 
spraying, while in no case was a full half day required to do the 
work. Sometimes the work was completed within two hours. 
Consequently, the actual cost of spraying was less than it is given 
in the table. 

The cost might also have been lessened if the fields had been 
planted in such a way that a one-horse cart could have been used 
to haul the outfit. . Such an outfit ean be easily handled by one 
horse provided the field is not hilly, but there is a difficulty to 
overcome — either the cart must have a tread of sufficient width to 
cover two rows (which requires the wheels to be nine or ten feet 
apart) or else special roadways must be prepared for the passage 
of the cart. In a former bulletin™ we suggested that the cucum- 





24 N. Y. Agrl. Expt. Sta. Bul. 119: 180. 
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bers be planted in strips of about seven rows each, leaving between 
the strips open spaces twelve feet in width. In the center of each 
open space two rows of some low growing plant, like late cabbage 
or cauliflower, could be planted. In fields so planted, a one-horse 
eart could could be used without injury to the cucumber vines. 

_ The figures given in the above table represent the maximum 
cost of spraying. In practice, they can probably be reduced one- 
half, and, on large fields, perhaps more. For small fields of from 
one to two acres, knapsack sprayers do very well, but it is hard, 
disagreeable work to operate them. 


- BRIEF DIRECTIONS FOR SPRAYING CUCUMBERS 
ON LONG ISLAND. 


Commencing some time between July 15 and August 1”, spray 
thoroughly with Bordeaux mixture (1-to-8 formula) once every 
eight or ten days until frost. When heavy rains occur it may 
be necessary to spray oftener. The leaves should be kept con- 
stantly covered with Bordeaux mixture. 





25 Regardless of the age of the plants. 
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REPORT OF THE CHEMIST. 


feREPORT OF ANALYSES OF COMMERCIAL 
Bae Pet ZEAE RS FOR THE SPRING OF’ 1898." 


L. L. Van Siyke. 


SUMMARY. 
(1) Samples Collected. During the spring of 1898, the Sta- 


tion collected 1183 samples of commercial fertilizers, representing 
739 different brands. Of these different brands, 578 were com- 
plete fertilizers; of the others, 55 contained phosphoric acid and 
potash without nitrogen; 47 contained nitrogen and phosphoric 
acid without potash; 8 contained nitrogen only; 44 contained phos- 
phoric acid alone, and 7 contained potash salts only. 
(2) Nitrogen. The 578 brands of complete fertilizers con- 
tained nitrogen varying in amount from 0.12 to 8.21 per cent, and 
| averaging 2.20 percent. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.14 per cent, the guaranteed average being 2.06 per cent and 
the average found being 2.20 per cent. 
In 895 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount, the excess 


varying from 0.01 to 3.27 per cent, and averaging 0.28 per cent. 





*Reprint of Bulletin No. 145. 
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In 168 brands the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 1.64 per cent and averaging 
0.21 per cent. In 156 cases, the deficiency was less than 0.5 per 
cent. 

The amount of water soluble nitrogen varied from 0 to 5.03 per 
cent and averaged 0.94 per cent. | 

(3) Available Phosphoric Acid. The 578 brands of complete 
fertilizers contained available phosphoric acid varying in amount 
from 3.69 to 14.28 per cent and averaging 8.65 per cent. The 
average amount of available phosphoric acid found by the Station 
analysis exceeded the average guaranteed amount by 1 per cent; 
the guaranteed average'being 7.65 per cent and the average found 
being 8.65 per cent. 

In 468 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the ex- 
cess varying from 0.03 to 6.52 per cent and averaging 1.23 per 
cent. a 

In 89 brands, the available phosphoric acid was below the guar- 
anteed amount, the deficiency varying from 0.01 to 2.13 per cent 
and averaging 0.43 per cent. In 63 cases the deficiency was below 
0.5 per cent. 

The amount of water soluble phosphoric acid varied from 0.10 
to 11.11 per cent and averaged 5.08 per cent. 

(4) Potash. The complete fertilizers contained potash varying 
in amount from 0.22 to 15.22 per cent. and averaging 4.91 per 
cent. The average amount of potash found by the Station analy- 
sis exceeded the average guaranteed amount by 0.24 per cent, the 
guaranteed average being 4.67 per cent and the average found 
being 4.91 per cent. 

In 426 brands of complete fertilizers, the amount of potash 
found was above the guaranteed amount, the excess varying from 
0.01 to 3.15 per cent and averaging 0.55 per cent. 

In 140 brands, the potash was below the guaranteed state 
the deficiency varying from 0.01 to 4.48 per cent and averaging 
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0.50 per cent. In 121 of these cases, the deficiency was less than 
0.5 per cent. | 

In 110 cases among the 578 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling price of the complete fertilizers varied 
from $15 to $45 a ton and averaged $27.65. The retail cost of 
the separate ingredients unmixed averaged $18.52, or $9.13 less 
than the selling price. ° 


’ INTRODUCTION. 


NUMBER AND KINDS OF FERTILIZERS. 
During the spring of 1898, the Station’s collecting agents 
visited 206 towns between March 23 and June 8, obtaining 1,183 
samples of commercial fertilizers. These samples represent 739 
different brands, the product of 123 different manufacturers, each 
manufacturer being represented by from 1 to 49 brands. 
The subjoined tabulated statement indicates the different 


classes included in the collection. 


CLASSES OF FERTILIZERS COLLECTED. 


ey ay 0 oe. 9 ,qgaovr Wet wat 
n a ee N 
a5 32 28 2255 2585 es 
. ~~ om 
oa sich 2 Boas eau “5 
8 5.8 Sb on en o Sd o © 
Sie She fe SM aE ankeaa ee 
a ag z oe cides Catia 
ge nO ee. oa a 8 Bia he Z2 
ge” E ocg a os Eases aes o ao wi 
#5 te oF S, S Ag Sosa a Se aacs So 
fa ea) ma mA ea aa) 
8 44 7 47 


5D 578 








From these figures it can be seen that 78 per cent of the com- 
mercial fertilizers offered for sale during the spring consisted of 
complete fertilizers. The remaining 22 per cent was distributed 
in nearly equal proportions between acid phosphates, bone and 
mixtures containing acid phosphate and potash. 
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COMPOSITION OF FERTILIZERS COLLECTED. 
The following tabulated statements show the average composi- 
tion of the fertilizers collected during the spring, together with a 


comparison of the guaranteed composition and that found by 
analysis. 


AVERAGE COMPOSITION OF COMPLETE FERTILIZERS COLLECTED. 








Per cent guaranteed. Per c2nt found. a i 
a s oe b0 
’ citer: ara aaa SS z or a. Ge a i va ®o o 
e CaF O 
Low- High- Aver- {Low- High- Aver- G88¢ 
est. est. age. est. est. age. g OBS 
INDING LOT fs 74 Nate aA ce 0.40 8318 t2200° 0.128; oie oe 0.14 
Available phosphoric 
ORT migctle men Totten eae 3.00 14.00 ~-7.65-- 3.69. 14.28. 8.65 1.00 
Insoluble phosphoric 
Mia EO te Pee rates cs shea 0.00 10.75 1.90 a ee 
POLAR estan, we as «oe 0.50 15.00 4.67 0.22 15.22 4.91 0.24 
Water-soluble nitro- : 
ONL eae arse slats ees tc Bio Ie veg va eee 0.00. 5.05270 
Water-soluble phos- 
phoric. acid’ 24, 00.4 aoe = ee aw tere Ose ee ekeoe 


The following statements, applying to the complete fertilizers, 
are of interest in connection with this table: 


(1) The nitrogen was above the guarantee in 70 per cent of 
the samples and in 2 per cent it was below the guarantee by one- 
half of one per cent or more. 

(2) The available phosphoric acid exceeded the guarantee in 
81 per cent of the samples, and in 4.5 per cent it was one and one- 
half per cent or more below the guarantee: 

(3) The potash was above the guarantee in 74 per cent of the 
samples, and in 3.3 per cent it was one-half of one per cent or more 
below the guarantee. 
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_ AVERAGE COMPOSITION OF CHEMICALS AND INCOMPLETE FERTILIZERS. 





Per cent guaranteed. Per cent found. o¢ t 

Ry 3 

——— oa O_O of & 
Ww Os 
Low- High- Aver-. Low- High- Aver- = oe 
est. est. age, est. est. age 2 Qo a 


Nitrogen in 


Nitrate of soda.... 14.76 15.50 15.16 14.80 15.61 15.42 0.26 
Sulphate of ammo- 
nia cee ee ee eeeee eo seve e@eece 20 eee00 a@eeee0e 20.34 0.34 
Dissolve phosphates 
Phosphoric acid ... ..... \ ORE ere, ae Pa a ee a ere ree ceo ee Ay 
Available .. tect es 10 30 132005. 11: 058. 33.27 145286 0.86 
Water-soluble ..... ..... See red O28 10 5589.30 eee 
OL ANTES Ss 8g ear ee een rn ARAN 05162 So8ieerel 28 
Potash in 
CU a Pete CaO 1 aol 400 11,04. 217-36 = 19 75 0.35 
BAe. es alco’ 50 50.40 50.20 49.74 50.20 50 
PRB ERE UEC sre helene bs « < Se eee ee) weet aces oie ie wee aU 
Fish scrap 
BVItFOfeN ~~ .5 esse eae oO SoU uote ke Doo. lS 7.68 0.51 
Phosphoric acid.... 4 6 Dit } O6Ot oiteoo . DIO 
Bone meal 
MPP OC OID... oo 6s es 1 4 eb L.Ode) 450 ber oOo 0.45 


Phosphoric acid.... 9 20,0) 10-10 10798. 28.83 21-32 Doe 


Mixture containing 
MPM REL yie ts atk spt a oes ee cee ceded s. Negetc. “fees s 


» Available -....3; a) 13 10 7.46 13.46 10.80 0.80 
MREMIIELOLO te Mivels o's Gases ats'0 ge: "ew cies iets Psp ae or 67, Eo, 
PEGE RE Lets <c'e asfe esa tL 10 3.60 0.84 9.8 38.72 0.12 


TRADE-VALUES OF PLANT—FOOD ELEMENTS IN RAW MATERIALS AND 
 ‘ GHEMICALS. 


The trade-values in the following schedule have been agreed 
upon by the Experiment Stations of Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey and Vermont, as a result of 
study of the prices actually prevailing in the large markets of 


these states. 
7 
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These trade values represent, as nearly as can be estimated, the 
average prices at which, during the six months preceding March, 
the respective ingredients, in the form of unmixed raw materials, 
could be bought at retail for cash in our large markets. These 
prices also correspond (except in case of available phosphoric acid) 
to the average wholesale prices for the six months preceding 
March plus about 20 per cent in case of goods for which there are 


wholesale quotations. 


TRADE-VALUES OF PLANT-Foop ELEMENTS IN RAW MATERIALS AND CHEMICALS. 


e 1898. 
Cts. per 
pound. 
Nitrogen in ammonia salts ....:....... Sashes ooveSiele wdts.tohelcn eae 14 
Nitrogen ‘in: nitrates -..o 20). ss creae « Ao aesiee @ 2 oi aiets eee 13 
Organic nitrogen in dry and fine-ground fish, meat and blood, 

WUE TEPHUZers: oo ss <oikh sacs ehee Oe eee cites eee eae a ee ne a 14 
Organic nitrogen in cotton-seed meal and castor-pomace ........ fe 
Organic nitrogen in fine-ground bone and tankage .............. 13% 
Organic nitrogen in coarse bone and tankage .............c.008 10 
Phosphoric “acid, water-soluble to... svc e ss eva tae ona laure eee 4\/, 
Phosphoric acid, citrate-soluDle sys sean wien wie eleeegn lee aa 4 
Phosphoric acid in fine-ground fish, bone and tankage .......... 4 
Phosphoric acid in coarse fish, bone and tankage .............. 3% 
Phosphoric acid in cotton-seed meal, castor-pomace and wood 

nD 6 cy: ne eT MO rs RAEN rash ge MR rh oa ck pe hae Ee a Se, eee 4 
Phosphoric acid in mixed fertilizers, insoluble in ammonium 

roth ily: RF 2 ie ete, 5 ae an a PP err ye Pert 9 3 SR Opa ate OES 6 2 
Potash as high-grade sulphate,-in forms free from muriates 

(chlorides).o4n. Ashes... Ges vaste are oes sate ie opesis Gana Sr 5 
Porta eth <1 Ta te Gass «died ste Saws, eek aves cif knoe she nthe sie eee een 4, 


COMPARISON OF SELLING PRICE AND COMMERCIAL VALUATION. 


Giving to the different constituents the values assigned in the 
schedule for mixed fertilizers, 14 cents a pound for nitrogen, 4 1-2 
cents a pound for water-soluble phosphoric acid, 4 cents a pound 
for citrate soluble phosphoric acid, 2 cents a°* pound for insoluble 
phosphoric acid, and 4 1-4 cents a pound for potash, we can ealeu- 
late the commercial valuation, or the price, at which the separate 
unmixed materials contained in one ton of fertilizer, having the 
composition indicated in the preceding table, could be purchased 
for cash at retail at the seaboard. Knowing the retail prices at 
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which these goods were offered for sale, we can also readily esti- 
mate the difference between the actual selling price of the mixed 
goods and the retail cash cost of the unmixed materials; the differ- 
ence covers the cost of mixing, freight, profits, etc. We present 
these data in the following tables: 


COMMERCIAL VALUATION AND SELLING PRICE OF COMPLETE FERTILIZERS. 





Commercial valuation of com-_ Selling price of one tonof complete Averaged increased 
plete fertilizer. fertilizer. cost of mixed ma- 
terials over un- 








G5 SI ret MERE ‘ mixed material 
Average. Lowest. Highest. Average. for one ton. 


$18 52 $15 00 $45 00 $27 65 $9 13 


COMMERCIAL VALUATION AND SELLING PRICE OF CHEMICALS AND INCOMPLETE 





FERTILIZERS. 

Commercial valuation. Selling price. iba oa 
n . 
3 SHEE: 
Low- High- Aver- Low- High- Aver- 2 $ tp RS 
est. est. ° age est. est. age, se Meese 
Nitrate of soda ..... $88 48 $4040 $3944 $3875 $4000 $3938 *$006 
Sulphate of ammonia. ...... ...... 56, 90.400 ra Aa OU 00 3 05 
Dissolved phosphate. 1025 2665 1297 1100 ~2600 1590 2 93 
cdo | lene ee ee eee Wan ee ee LOE. Seltns > Cs Me kane 15 00 416 
BARA Le SOUL DOLASINS 5 ecciewte nts od doles als BC (a yiatie Betts fostesaae 40 00 *2 67 
PASN-SCTADs\. o.cie s/n 1805 38014 2567 1400 2600 2167 *4 00 
Bone-meal.......... 1194 3041 2532 2000 3800 2770 2 38 


Mixture containing 


phosphoric acid and 
DOLABH nos. 0s PPE 893 1838 1270 1600 3000 2066 7 96 
Wood-ashes ........ 3 03 8 37 5717 900 1200 10380 453 








* Commercial valuation greater than selling price. 


COST OF ONE POUND OF PLANT FOOD IN FERTILIZERS AS PURCHASED 
BY CONSUMERS. 


In the table below we present figures showing the lowest, 
highest and average cost to the purchaser of one pound of plant- 


food in different forms. 
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Cost oF ONE POUND oF PLANT-Foop To CONSUMERS. 








————————eeeeeeeee 


' Lowest. Highest. Average 


Cents. Cents. Cents. 
Nitrogen in 
Completeifertilizers."s.. .oue. faces s 6 ide ae ee 17 SRD Ne oe 
WB ORE-MEA I io unc fics soles eta ess Ae shoes ore 10.6 263% 14.7 
TEI TIHSCTGIN. care cs eioto eth cig ete ol cbse tele wipes Saud aber eies 10.9 12 LS 
Nitratevof "Soda Tw Stes TE TAY late Sc eles att 12.9 13.1 13 
SUI PHATELOL GMI OMNIS ois (eisai aves Ae Sw ome aero alae siateiene Sie 14.7 
Phosphorie acid in 
‘' Complete fertilizers (available) ............ 3.6 1158 6.5 
Dissolved phosphates (available) ........... 3.8 10 4.9 
Hish-SCrap. VlLOLa ue ues 0 came ee eee a Bae | 3.5 3.3 
Bous- Meal i(TOtel) ae ne ik ore ae as 3 1.6 oy 
Phosphoric acid and potash mixtures (avail- 
BIE) ie Sr ek ceca lenis a ble wa etek ot ete ete 5.3 12.6 TS 
WY OOUsRSNCS=(LOTAL) 3. 3s oS cute ksi ele ee ae ate 4.3 13.9 V2 
Potash in : ; 
Complete fertilizers .<... So. b3cu we an a eer aes 8.75 12.3 6.78 
BSS, EATS Gps ees oc tae eter w wallets’ ene hae eta Pas nen AS ae 5.9 
Murigte of potashwenien: «sso «. ckeshivet as sameness pa fe 4 
WVMDOG-A SICH 9). ahe pn oa or ests ae se wre Neen 5.4 17.4 9 
Potash and phosphoric acid mixtures....... 5 11.9 6.9 


PURCHASE OF PLANT—FOOD. 


The data contained in some of the preceding tables afford a good 
basis for calling the attention of farmers to certain facts and for 
making suggestions connected with the purchase of plant-food. 

(1) Farmers are advised, before purchasing, to obtain for them- 
selves prices at which they can actually buy plant-food. It should 
be kept in mind that the prices given as trade values in Station 
bulletins are only averages and do not represent accurately all 
conditions of the market without regard to time or place. Actual 
trade values necessarily vary with localities and with different 
times of the year. ‘The true values to use in making a commer- 
cial valuation of plant-food are those figures which represent the 
actual prices at which the farmer can purchase the elements of 
plant-food at a given time. Quotations should be obtained by 
making inquiries of several manufacturers, asking at what prices 


they will furnish the specific forms of plant-food that one wishes 
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to use. ‘The prices thus found enable the farmer to make out his 
own schedule of valuations and they apply accurately to his special 
conditions. | 

Attention is here called to a serious abuse of the schedule of 
valuations published by the Station. In some instances fertilizer 
manufacturers have used in their printed circulars schedule prices 
which had been published some years previous, when the prices 
were considerably higher, and they have quoted these as being 
authorized by the Station. Using these old figures as a basis for 
making a commercial valuation of their goods, they have obtained 
figures which represented their fertilizers as selling for less than 
they were actually worth. Whenever our attention has been 
called to this form of imposition, we have stopped it. It has also 
been reported that some agents use the same means in selling 
goods to farmers, showing one of the Station bulletins and quoting 
its figures. If farmers will keep themselves informed either by 
consulting our latest bulletins or by ascertaining for themselves, 
as suggested above, the latest prices direct from large dealers, 
they need not be the victims of overzealous agents. 

(2) Shall farmers purchase mixed fertilizers or unmixed 
materials? 

It has been represented to farmers that peculiar virtues are 

imparted to the elements of plant-food by proper mixing and that 
this proper mixing can be accomplished only by means not at the 
command of farmers. Such statements are misrepresentations, 
based either upon the ignorance of the person who makes them or 
upon his anxiety to sell mixed goods. Nitrate of soda, for illus- : 
tration, does its work in plant nutrition in exactly the same man- 
ner whether it is added to the soil as part of «4 mixture or whether 
the ingredients of the mixture are applied separately. The avail- 
ability of plant-food is not usually affected by mixing. Other 
conditions determine whether a fertilizer shall be applied in mixed 
form or in separate materials. 

As to the ability of farmers to mix their own fertilizers, no 
doubt exists except in the minds of those who desire to sell goods 
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ready mixed. The main consideration that presents itself as be- 
tween purchasing mixed and unmixed forms of plant-food is the 
question of economy. What do the figures published above show 
on this point ? . 

(a) Each pound of nitrogen in mixed fertilizers costs the farmer 
in this State this year 21 cents, on an average, while the schedule 
price is 14 cents. Hence, on an average, farmers paid for their 
nitrogen in mixed goods, at least one and one-half times as much 
as it would have cost them in unmixed forms. 

(6) Each pound of available phosphoric acid in mixed fertilizers 
costs the farmer 61-2 cents and in dissolved phosphate, pur- 
chased from retail dealers, it costs not quite 5 cents; while, pur- 
chased at schedule prices, it would be 4 1-2 cents; but as a matter 
of fact farmers were able to purchase available phosphoric acid in 
the form of dissolved rock for 3 1-2 cents and even less, or at 
about one-half the price which they paid for it in mixed fertilizers. 

In this connection, it may be well to state that soluble phos- 
phorie acid has the same value, pound for pound, whatever its 
source. At present dissolved rock is the cheapest source and this 
is the form in which farmers should buy phosphoric acid, if they 
desire to receive the largest amount of actual plant-food for their 
money. 

(c) Each pound of potash, mostly in form of muriate, costs the 
farmer 6 3-4 cents in mixed fertilizers, while in one sample of 
muriate purchased the cost was 4 cents. 

It can readily be seen that, in point of economy, under the con- 
ditions actually prevailing at present, farmers can buy their plant- 
food at much lower prices in unmixed forms than in mixed goods, - 
even when purchasing from retail agents. 

(3) How can plant-food be purchased most cheaply? 

If each farmer by himself buys plant-food, he can undoubtedly 
secure most economical results by getting unmixed materials. 
Still better prices can be realized by codperation. Attention was 
called in Bulletin No. 94 to the Riverhead Town Agricultural 
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Society of Long Island, which has for years successfully followed 
the plan of codperation. This year its members bought, in the 
form of a mixed fertilizer made according to contract, nitrogen 
for 11.7 cents a pound, available phosphoric acid for 3.6 cents a 
pound and potash as muriate for 3.75 cents a pound. It will be 
noticed that these prices are a little more than one-half those paid 
for plant-food by the average farmer purchasing mixed fertilizers 
in the ordinary way. The members of this club paid $24.45 for 
each ton of fertilizer, which would have cost farmers, buying at 
the average prices paid for plant-food, $44.67. ; 

(4) It is a matter of interest to notice that farmers who pur- 
chase mixtures containing only phosphoric acid and potash are 
compelled to pay even higher prices for each pound of plant-food 
than in complete fertilizers. Thus, each pound of available phos- 
phorie acid costs 7.3 cents and each pound of potash 6.9 cents. 
These goods are often put on the market under fanciful names and 
sold at prices varying from $16 to $30 a ton and averaging nearly 
$21. | 

(5) Manufacturers of fertilizers, whose goods are sold in New 
York State, put out, at least on paper, 1900 different brands. 
Many of these are not on sale in this State, but the number of 
different brands actually in the market of the State is very large. 
These are mixtures made mostly from a few materials, most of 
which are in open market and accessible to farmers. ‘The needs 
of all our different crops could be quite adequately met by less 
than a dozen different mixtures and yet there are in the market 
more than a hundred times this number. In other words, the 
thousand or two brands of commercial fertilizers could be reduced 
to a dozen or less and the needs of the farmers more effectually 
supplied. This absurd multiplicity of brands is in itself a strong 
reason why the farmer should bestow some independent study 
upon. the plant-food requirements of crops and should exercise 
intelligence in purchasing his supplies of plant-food. 
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LIST OF MANUFACTURERS WHO HAVE FILED STATEMENTS REQUIRED 
BY LAW. 

Manufacturers to the number of 193 have filed with this Station 
the statement required by law. Of these there are 62 whose fac- 
tories are located outside of New York State. These 193 manu- 
facturers put on the market 1,900 different brands. Many of 
these brands are manufactured for special parties in other states, 
so that the number of different brands actually sold in this State 
is short of the total given above. Within the past three years 
it has become very common to have special goods made for local 
dealers which have a limited sale in the dealer’s immediate locality. 
This method is becoming more and more common, and, of course, 
increases largely the number of brands made and sold. 


No. of 

Names and Addresses of Manufacturers. brands 

reported 

iste PACKerMmans= Lacona: Ne. Yt. ae sis 9 tres we ctete e eee ls see's, ie ete e se arate 2 
Acme Fertilizer Co., 62 William street, New York city .......... fj 
Allentown Manufacturing Co., Allentown, Pa. ............2.eese0e0- 1 
American Cotton Oil Co., 47 Cedar street, New York city ........ | 
American Reduction Co., 1516 Second avenue, Pittsburg, Pa...... 4 
Armour Fertilizer Works, 205 La Salle street, Chicago, Ill......... 13 
Hdward: J. Attwood, Andover; Nii Ywouss see wk. ee ees as Sa 7 
Bachman: & -Co., Chester, Orange county, NioY. 2 <....scets owe gae yy 
AS Mi. Bakers& Son} Mt. Morris, "NS Dik ae oh ciwie hisses wnt pleee eee 20 
H. J. Baker & Bro., 93 William street, New York city.............. 3t 
Berkshire Mills. Co., Bridgeport, Conn... io... 6). <a. os «sues a ee 4 
Geo. W. Berry, Poolville, N. Y....... teow oe elaine FLT SR 1 
J. nv’, Bingham, Marlborough, .N..-Xis ois os we, wlc als ciein wines a ele 6 
Hdwin. Blakely; -Otego,. Nv °Y.0. 62. Gop cw «acne vce ene ae eter 5 
Bowker Fertilizer Co., 48 Chatham street, Boston, Mass............ 98 
Bradley Fertilizer Co., 92 State street, Boston, Mass.............. 34 
The Bradley Fertilizer Co., of Philadelphia, Philadelphia, Pa...... 9 
A.M; Breed; Ble Plats cN ke isaeat sans eves ccc ovat sake acne 1 
WV tA MBO WR ELSTON WIN] Pires ee ye iemlers e Bee e ee «e's ss etek hea 3 
Brumfield. & -Woster, Oolora;  Mai4 : 6s iseeise a oh nde cubaas oon 7 
Job DUS, Oneonta, ON. Yes cos. s s'sc oe ce os eek ois ujetetete isin i § 
Campbell & Pulver, Italy Hill, N. Y......0....50.55 isa eees 9 
Cuvier iyaOarre Milford y Ns Nes swe s' ates 6 wlive owitlal ap Bs 6 Kaan > ee 3 
He. Ay’ CGheesbro, Penfipld> Ni Y. ss os s svlowaieis o's fetes ane tee ee 1 
Chemical Co.,-of Canton, Baltimore; Mid ecg sen. cca 2 terse citer ' 11 
Chicopee Guano Co., 88 Wall street, New York city...............- i 6 


Clark & Powers, Fabius, N. Y.......00. A etree rrRPerr.. 1 
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Clark’s Cove Fertilizer Co., 40 Exchange place, New York city.... 16 
Cleveland Dryer Co., 92 State street, Boston, Mass...........ee0. “ 12 
Club & Grange Fertilizer CORES YTACISE: NG oth salen cowe Sina) ota vate Se 5 
KE. Frank Coe Co., 135 Front street, New York city............ effete 43 
MMIRETOHICE SIMD ITISS NUGV Swat. cee alee oxc'k ts'caes 0 ine oh Cone veces ; 1 
Peter Cooper’s Glue Factory, 13 Burling slip, New York city...... 1 
meer Oore LH ertlzer Works, White Plains, N. Y........cseseccecs 13 
rmCOrWil Go son, Marathon, NicY ....cs 5 a. cceeh ccc’ vucueace’s 4 
Semen aA SP ALIICOTI IN eteiY he oo, 0 oi Siavacel cue ¢ wis toys occa 0 ated © bate oie take 1 
Crocker Fertilizer & Chemical Co., Buffalo, N. Y............... $5 123 
PEPE EC ESET TALON. NG Y a cc ooo Cacio ies, ccc. se ob ode Scat acecte ae 3 
Breer HZPT sO, C OUDR. Nc. tur cid scenes « 4 ole. cates suse e ove 0 'eacs ox e nee 8 
Cumberland Bone Phosphate Co., Portland, Me.............eceees 23 
Pima LenistiiciieG, mast bethany, Nov V2... cc se ce cede mee salve worse S 1 
eee ariine bertilizer Co., Pawtucket, BR. 1. o... ccc cece ceececs 10 
Detrick Fertilizer & Chemical Co., Baltimore, Md. .............. . ma 
ence CIIMCK tis CLITIOLGs cM. ci, os nicks af ovels 0/6 oo o.0' ¢ Sictele ele Sie § un cave a6 
Pee Una, Daltimore, {Md oie. cece cess TR PE ag Mee : 6 
STATA LUCH. IN Selves ccc cies v0.0 sc cies 60 Saat a Gotten seatceha Ma ane & : 1 
eT Wy VOT TLV OMS IN ak yale 6 ov vo. o0diecah o's ola annie oo 0.0.01 ee nie 6) due ssi 6 
Hastern Farm Supply Association, Montclair, N. J...........000- Z 10 
Seren PPA LOT NOT ICH ING oY. oro 60:06 ayare, vic + cue lo.e 6 00 0.06 6,6u 4 tise o oes 15 
Wlixir Fertilizer Co., 107 W. Fourteenth street, New York city...... 1 
Seer te WMSOTI HOCHOSLET NeXivies sfa-c bv sec c cacaceve ne ce seecee : 2 
Smee ve eT LiZel) W OLrkKN, UliG,. Pa, ccs eae e 10 vecsvceencimeceses . D 
Farmers and Builders’ Supply Co., Owego, N.Y... .ccscsccccvcces z 6 
Farmers’ Fertilizer and Chemical Co., Syracuse, N. Y.............. 18 
Parmers Union, Fertilizer Works, Buffalo, N. Yue. oes. ccc we cece 6 
eer LO a LOE La TS ULLAL Nao IX c/a eie's so accie eee a's Shale es teres oe sare F 1 
SeemREMRE Ts (etme TIC ING. aye'g | chew. ax thes 4 abs 9 a So efe 3 sra0i0 0 06 4.0 cee ene eos 1 
Ve CAaTES ata oth BITES eS A Rl CASE, I rs Pa Pn Pee Rr : 1 
Geo. B. Forrester, 159 Front street, New York city............... 25 
AICO ONC V Go Neilss ss 9:5 cone dni a0 @ iw 1 sipne ohn 0-0 0.3.0. 65e a che 8 12 
A. C. Geslain, 131 Rutledge street, Brooklyn, N. 9 hie POA, SOR ae 2 
Globe Fertilizer Co., New York city.............e.00: pcan ATs ee oe 13 
Seer rastern. Hertilizer’ Co.,, Rutland, Vtl..0.0c2 oc eneecsvcccecvce 15 
Griffith & Boyd, 9 South Gay street, Baltimore, Md................ 15 
Jonn Haefele, Delaware avenue, Albany, N. Y.. 0.6.2.0 ceescccsce ; 1h 
RPO ET AL @ HALINET Neo) ys ciel ticle shen oa ¢ ees Rin Wale eer sn aaie ates. s we ; 8 
Hammond’s Slug-Shot Works, Fishkill Landing, N. Y........ W tee nts 1 
Manion bros., Medina, N.- Yes. ccc wees laa Vaculetare ai Gia k Sikhs, era's 58's ele 5 
John Hardiman, New Hartford, N. Y........... ge start vitae duapess Oe AE 2 
Geo, L. Harding, Binghamton, N. Y....... varietal rata ateta ates aie AEE ah 1 
RE ter iseay GUSLOL, IN 7, Yk. «oc dale niet aitiaus ois 5.6.00 0.0, 06 0 ees. a'e.e ib s 3 
Hathaway & Reynolds, Oriskany Falls, N. Y........ceseeeeecees 5 
Pee eEGL EL endrickson., JAMAICA, Ns Voces cccoe ses ccccesecenscccscese 1 


- 
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Names and Addresses of Manufacturers. ote 
reported. 
S. M. Hess & Bro., Fourth and Chestnut streets, Philadelphia, Pa. 14 
Hewitt Bros.” LOCKG, “N.Y. 2 dearest ae ee eee Saale ore oietaresade 4 4 
O- G.-Hieks "Penn Yan, (Ns + ¥acicacctcs « caisson ce eae su bod Se 7 
Clarks: Horton, sAfton, N.Y sss ewer atc we oie ore, ciccee Mince sta ee 4 
Hubbard. .& Oo., 10 Licht street; ._Baltimore, Mda......22 eee 10 
Humphrey & Holdridge, Honeoye Falls, N. Y.........cecscsecves 6 
Imperial Fertilizer Co., 5 Hanover street, New York city.......... 2 
Ingersoll? Packing >Oo.;- Ingersoll), Ont Cane. -% ss @atee va ee ee ee 4 
international Seed:Co.; Rochester, No"Y.... . oss s/cucls oe ee + 
KON Isham, sAVOn, N.Y Gasca tare au cetkcele hale ok hee ne oe ee 1 
Jamestown Fertilizer Co., Jamestown; N. Yicords vss. a cess ee 4 
The Jarecki Chemical Co., Sandusky, Ohi0..c,. «<< ectacsas a ee : 10 
The Jones Fertilizing Co.,, Union Stock Yards, Cincinnati, Ohio.... 8 
BE. W.-Jones, Jonesburg,N, “Ye cvs’ aadliicaie o eats sees ere ee 4 
Lackawanna Fertilizer and Chemical Co., Moosic, Pa.............- 6 
FR. Lalor;-Dunnville; Ont., 20 any nto cto tarwic:s cave ocaes ess soe 1 
Lazaretto Guano Co."Baltim ore, Mid 2 eo9 oes wie cata fees oe 41 
Liebig Manufacturing Co., 26 Broadway, New York city........... 10 
Lister’s Agricultura] Chemical Works, Newark, N. J.............. 34 
Joseph Lister, 1158 Elston avenue, Chicago, Dl. ..... 00... ees sc cewe 1 
Locke-Hertulizer Cor; LOcKke, Ni Yr... sate ae mieae means 525 8 
Lonergan &-.Livingston,. Albamy, Nov¥ ive... ose. 0 ee eee ee he 2 
Long Island Agricultural Chemical Co., Long Island City, N. Y.... 4 
Lowell Fertilizer Co., Lowell, Mass: $2.7 sae eons oe eee ee 13 
Fred’k Ludlam, 108 Water street, New York. City...........sscceue 8 
Zeph.-P.-Magill v'Broy,. Nv ay ics & wens «0 o's ne byeteneas tele oaetene Rete eee it 
Mapes Formula and Peruvian Guano Co., 148 Liberty. street, New 

OER GILY o, tee nc care 0d Bie wre stent oe Ne Gear taate Nad oa atc ahe eden ca cee 24 
Maryland Fertilizing and Manufacturing Co., 30 So. Holliday street, 

TSA ILITHOT EG SLC cote ete cen ec eta ae stare Oa Sa oneie oot aa cache ties tee 19 
Maxson. Starin,: Cortland. N.Y: 2% so8 5 oad So's ecules cones 1g ee 19 
H. Eh. Meyer, -Middletown, ) N= Yoon cies ae. obs os bee le al Ge 1 
Michigan Carbon Works, Detroit, Mich; . 2? 2i6205.2- see 12 
Miller Fertilizer Co., 411 East Pratt street. Baltimore, Md......... 9 
Milson Rendering and Fertilizer Co., Hast Buffalo, N. Y............ 40 
Minot: Decker, ‘Brockport, “Ni Yit-e cot eee s ee ee ee 2 
Lo Mittenmaier: & Sones ROMS CNG Yor. oe oa 5.1 eis aye tute Ps ere eta se eee 4 
Moller: &; Go., -MBSpeth, No ircis ¢ oes wha bs soo cnn 00 5,dee ey eeeeng een 2 
Geo>- IT.  Miunroe: OS WELOL ING ay. ois os ag ctecles cas vie ceaetae s «oct 1 
National Fertilizer Co., Bridgeport, GON. s/o. 25.% Souhe 4 
Newburgh Rendering Co., Newburgh, N. Y.......:.c.sseeneeeeene 1 
Niagara. Wertilizer Works, Buffalo, N. Y.s. 2.2, isch 22 state eee 28 
Northwestern Fertilizer Co.;.Chicago, Ill s?..3. 22 seek care oe ee eee 14 
Oaktield Fertilizer Co., Swan and Washington streets, Buffalo, N. Y. 9 
Oneonta Fertilizer and Chemical Co., Oneonta, N. Y..:........... 18 


Overton: & Co., Reading’ Center,N. Yo. cca es on eae et eee eae 5 1 


a 
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Pacific Guano Co., 27 William street, New York city......ccceece- 29 
Packers’ Union Fertilizer Co., New York city....... eM ae, ga ee 8 
Patapseo Guano Co., Baltimore, Md........: WE eee Aig SEW Oe ceie le 16 
G. A. Pearsall, Williamson, N. Y...... fe ide Seaton cher sbie aie a ae chs (s apf 4 
BN er ninse a OO. S HULIATIC. nV Cure os hoe took «os wie ele whe 6 tee wee w beled i | 
Wee erkins, 56G, Ninth street, Brooklyn, N.iY ... 5). ccs ess cee 1 
ST Ape OD TE Cle Noe Y as cee ake. Seah e £ cles i vfein. ole oom abuts. 2s elnbese. bs ane 3 
PUM ETO L ISS ce P TTI CHS, Ng) Not nts <6 aici cak lee otetals bit clan she b Bible olla sieres ; i 
Pm COTatieAl. CO... Peels, cI seis ee wins oie? 61a «. onsss bw ae Bake sip shale he ore 2 
Moro Phillips Chemical Co., 181 So. Third street, Philadelphia, Pa. ny 
ume UME CREA Fete A LILO TEN. Se ccd, ceca. a eveey ick ad elec ahd wild ce « plat eieleate G 
mene erce w CO., Armor, Nod <0 cc cle ch seitdee staan g ole Rie tdelate : 5 
eee PPC OPUS LV ITINLON: Nut Xistas. oaleracss shave ots a bose wld qe ea wees 2 
Servers ettl SEOIra ine. INOrY;. U. .\ vere «citve sle%Sls 8% oi wok eld eee oles ert we 1 
Potomae Fertilizer Co., Baltimore, ‘Ma Se ce RR RE CEO PE eee 47 
Preston sberuiuzer Co,, Long Island city, Nv Yeas ive ence oceee 14 
Queen City Fertilizer Co., 564 Washington street, Buffalo, N. Y. 15 
Quinnipiac Co., 838 Fulton street, New York city...............%.. 42 
Beemerertiiizer Co. baltimore, Md. o.. 5 keen ee Sen wk Mae Ly peas 10 
Read Fertilizer Co., 88 Wall street, New York city............... 54 
re reese 60. Baltimores Md... Se ae cus sc bc us tp esescaae ; 19 
MER eH ne Wee TST A IN iaiiees ots bi e'o oe a pie. 0 bo 6c etea cag meee eee 3 
Pee Eee 2VV OLS. 2 VV AITOD OF «<2 clala’y oceies\ere asec ceees st ewele® 2 4 
Rochester Fertilizer Works, Rochester, N. Y...........cccccccccce 14 
Rogers & Hubbard Co., Middletown, Conn................e0000. s 9 
isucren sanderson, New -Haven, Cont:......c.cccccccccscccvonccoc’ ee 
@he-pelentitic Meritlizer Co., Pittsburg, Pas... cc. cee cece ccees 6 
Pemnreniianer sCONNEO Palmyra, Ne Ye, edie ease chs ce Wale oo a's log WWI Ce be ee 2 
Sharpless & Carpenter, 24 So. Delaware avenue, Philadelphia, Pa.. 14 
Miemioesuoemaker & Oo... Phoiladelphia, Pa.) cecil. as cece wedeess 3 
fine ne) Sickler \&abro.,. Wilkesbarre,’ Paste el ae. ce Peak 6 
Peet COLUM DIA VILE,» INS Yo eo bc. 0, wcepe 0 So dio aye wi biclaie 5 ‘ eee 12 
Peer rie tahinp, Warsaw, Ne Yous sas cc ees eet Rpt tha 3 eh ioe ne MRE 6 
wiHoureureruilzer Co., Boston, Mass oo. isos. le eter edie eee at 
ETP TIICCI ea LICE IN es Vis bie» cases vine Aig dee) bog ernie 8.8 fete pM ving eas é 3 
MeO CO. SS TCCTI POLL, | ING Vis s otete s alco suas swe wane tow oye v.e ery ee aye Bs if 
mereamtevensmretervocrougn, Ont..: Cam. 2. OSes deat ewe ccee tices Z 
ester are. POUCH oe ly MOULIN, N.Y . a clble ot b wit orelele le vic c wale bleldh ete 3 
emer et GITLON SO. E lo hey dors e ace of clei he a ales 0 LM ATEN ne bred bo oo ee esol 10 
NOLES NOL) TIT), SING? OL ObG ooo gee knw eal ata race a a Sela w ne’ wa'¥e 0 ele © > 
PEE REOCL VV ALLAINSOLs Nite Pew oils baste ber lok che oe Peis eva ce wcceut 2 
J. P. Thomas & Son Co., 2 So. Delaware avenue, Philadelphia, Pa.. 14 
eS etLOCUCSUCE, (No GY. «4 ieranit ov cme cl eee cls oles ts soeb es Sas nes aus 1 
EEN CEO UIOS GAL TICH © IN <\t-\tewretin cs ome oi iveld-s. hae fs ois eee. Saree « ne uh. 
Henry F. Tucker & Co., Boston, Mass...... hal tte eet seal aint aia Sie hea Float 24 
ret pete. TTTiers Onurer vi lic... Ne: Ye cwi'ers. ete 26 Mf oiale o cide ce cieleiele we’e 8 
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BS Tuthill :&-Co. Promised Land, (N.cXiccs. ae eas aoe Fiewaseees ein 12 
Geo. EF. Tuthill &: Co., -Greenport; Ney . oats). + Verte etre oe vteeteets cite é 1 
J. H. Tygert & Co., 42 So. Delaware avenue, Philadelphia, Pa...... 9 
Tygert-Allen Fertilizer Co., 2 Chestnut street, Philadelphia, Pa.... 20 
F..G, Underwoodj“Oneida,: Ni Yi. cect oie Sw toe overs les die a eerste eae 4 
Jed, Van Benthuysen, Lishasktil)’ Noy s....c% 0.6 se en ea ae eee 3 
Ja WasVan Cott: &. Son, Unadilia, (NivY.s chs suck «bene oe ae eee 3 
Walker, Fertilizer.Co., Clifton Springs, N; ¥.%5...:5 060s..." ese seu 16 
Walker; .Stratman .& (Co.; Pittsburg, Pa... .2o% livwcs eee een bien sae 1 
Robert West; Bullaloj; N.. Vania isais a's e's oe ae ep are ee aes oan eee 2 
W. H. Whann, William Penn, Pa...... reese CUTE chats create E 9 
Wei t05. Wheeler .&-Co:, Rutland, Vt.4 wists desler ois cise bts ie erc eee 14 
The Wilcox Fertilizer Works, Mystic, Comn........cccccsecvcees ; 3 
Willoughby.:&. Fletcher, Oxford)- Ni Mice nis ose ote ois oie a ee 3 
Wilkinson & Co., 29 So. William street, New York city............ 2 


Williams & Clark Fertilizer Co., 27 William street, New York city. 48 


MJ. .Wood, Bairport; “Ni Ye oo ee alesis a steed eosin a ecole ators so eat aan 1 
Wooster :&: Mott; Union: Hill, N2¥. toi otek es era ea Saute eee $ 6 
York..Chemical: Works, York, Pa! sci. a See ee ane ok elt en ee 4 
Zell Guano Co., Baltimore, Md............. A ity ir ies bo ie 49 

—_—__ 


TERMS USED IN STATING RESULTS OF ANALYSIS. 

In the tables following, the terms used to express the results of 
analysis are self-explanatory for the most part. Attention is 
called, however, to “ water-soluble ” phosphoric acid and nitrogen. 

While manufacturers are required to guarantee only the 
amount of available phosphoric acid (water-soluble plus reverted 
or citrate-soluble), yet it seems desirable that consumers should 
know what proportion of the available is water-soluble. The 
amounts of available phosphoric acid being equal, one would 
choose by preference a fertilizer containing the larger amount 
of water-soluble phosphoric acid. 

The amount of water-soluble phosphoric acid varied from 0.1 
- to 11.11 per cent and averaged 5.08 per cent. This constituted 
nearly 60 per cent of the available phosphoric acid present. 

The water-soluble nitrogen includes nitrogen present in the 
form of ammonia salts and nitrogen together with that present in 
small amounts of soluble organic matter. The amount of water- 
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soluble nitrogen varied from 0 to 5.03 per cent and averaged 
0.94 percent. This constituted 43.2 per cent of the total nitrogen 
present. It should not be inferred that water-soluble nitrogen 
is of more value than the rest. It is, of course, more readily 
available, so far as it consists of nitrates, but it must be remem- 
bered that nitrogen in this form leaches and is lost to plants more 
readily than nitrogen in other forms. 
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RESULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS COL 




















Hi 
(<>) 
: Locality where 4 
MANUFACTURER. Trade name or brand. save le was 5 
aken, 4 
2 
a 
nD 
Acme Fertilizer Co., : Acme  fertilizer|Jamaica. 4074 
Maspeth, N. Y.| No. 1. 
Acme Fertilizer Co., Acme § fertilizer| Jamaica. 4075 
Maspeth, N. Y.| No. 2. 
Acme Fertilizer Co., High-grade spe-| Jamaica. 4076 
Maspeth, N. Y.| cial. 
Acme Fertilizer Co., Potato special. Bridgehamp- 
Maspeth, N. Y. ton. 4169 
Acme Fertilizer Co., Superior super-|Bridgehamp- 
Maspeth, N. Y.| phosphate. ton. 4170 
American Reduction Co., Powter brand. North Collins.|5049 
s Pittsburg, Pa. 
The Armour Fertilizer Works, All soluble. Binghamton. |4345 
Chicago, Ill. Middletown. |4987 
The Armour Fertilizer Works, ) Ammoniated bone|Middletown. |4986 
Chicago, Ill.} with potash. 
The Armour Fertilizer Works, Bone, blood and|Livonia Sta- 
Chicago, Il.| potash. ~ tion. 4607 


Middletown. |4989 
Bliss. 5109 
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Sed es Ped peice eee ed ee 
tH — — j _ o _ -— 
d 29 Bg o% o¢ O28 
a nn mee nee one AO 
Soares oS ages OF fae @ ole cle ae ge 
5 A Sag 5 o8 BES 55 BES8 
Ay ces Ay mie Ay Se anes at Pare pu Ay ade 
Guaranteed 3.70 8 9* 
Found 4.45 8.23 8.58 8.24 | 2.56 6.97 
Below guarantee 0.76 
Pe : 
Guaranteed 4.95 8 5% he reg ae 
Found Bio 8.79 9.21 4.96 | 3.64 9.37 
| | | | 
Guaranteed 7.40 i 4 ——__—— 
Found {yar 7.50 Sit 4.23 4.83 5.84 
| 
Guaranteed appt 5 ae Ot | 
Found 3.29 8.14 Sl Osa es O | ps 5.67 
: | | 
Guaranteed 5 es 6 eee | ————— 
Found 2.14 9.83 12.18 4.14 | 0.74 5.21 
| | 
ass | veils Ata ee ee 
Guaranteed igo LS 20a 8 1.50 —_—_—_——_ 
ound Lot 6.13 oy eae ta Pt eo 0.46 3.63 
| | 
Below guarantee ESE | | 
| ey 
Guaranteed 2.88 8 4* | | 
Found Saye 8.12 10.34 6.09 | 1.92 Saahe 
| | 
Guaranteed 2.47 6 | Pg | —__——- | 
Found 3.06 5.81 peetsy 3.26 | 0.15 | 0.68 
| 
Pees: aes eae ae 
Guaranteed 4.11 8 7* | 
Found 3.96 9.88 10.88 7.66 1.08 7.29 
| hears 
kta 


* Potash present in form of sulphate. 


112 


Report OF THE CHEMIST OF THE 


RESULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS 


MANUFACTURER. 


o 


The Armour Fertilizer Works, 


Chicago, Ih. 


The Armour Fertilizer Works, 


Chicago, Il. 


Edward J. Attwood, 


Andover, N. 


Bachman & Co., ; 
Chester, 


A. M. Baker & Son, 


Mt. Morris, 


. M. Baker & Son, 
Mt. Morris, 


. M. Baker & Son, 
Mt. Morris, 


. M. Baker & Son, 
Mt.: Morris, 


. J. Baker & Bro., 


New York City. 


Ne 


Y. 





Locality where 


Trade name or brand.| sample was 


Station number. 


4344 
4591 


taken. 
Bone meal. Binghamton. 
Grain grower. Binghamton. 
Avon. 
Gowanda. 


New York stand-|Andover. 
ard i NG2. 


/ 


Suecessor. Chester. 


Market garden|Moscow. 
special. 


Onion and celery|Mt. Morris. 
fertilizer. 


Ontario. Mt. Morris. 


Ten and ten phos-/Mt. Morris. 
phate. 


‘ 


A A ammoniated|Mineola. 
superphosphate. 


4985 


4762 


4975 


4633 


4627 


4634 


4628 


4117 
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<n $c 44 | 088 Bad 
d oc a og re 223 
A lorie A no henge whine 
ee | gee | Sas | 25 | Bee | gees 
se | gees | 25a | 283 pea | g66 
Ba |) Bas Bia cad eek aN, | reak A a UN ie te ga 
Guaranteed 2.47 + 10 24 | ——— ] | ——— 
Found 2.89 _}.10.82 26.14 Oo Zia! 
| | 
Repo ee 
Guaranteed 1.64 8 2* cane ee cme ft 
Found 1.91 8.61 11.84 | 2.49 | 0.60 | 0.90 
Se es es ee ee 
Guaranteed 1.23 10 - 
Found 1.33 9.17 11.04 3.25 0.42 - 6.36 
Below guarantee 0.83 | | 
| 
Guaranteed | 0 aoe 458); Piss | (ae 
Found 0.19 2d ole 1 50 0 
| : 
Below guarantee | 0.83 S Ip | : | 
= koa Pian a ea) ee 
: | 
‘Guaranteed 3.70 8 | 8 ————— 
Found 3.52 8.40 11.07 | 10.92 PE ae a SU Ro jates! 
: : | 
Guaranteed 2.87 8 12 —_— = 
Found - 3.92 8.58 11.55 | 11.80 0.68 5.48 
| . 
Guaranteed OS ce = 10 4 ——_——— | 
Found 1.39 | 12.70 13.38 4.41 0.53 |- 9.59 
Guaranteed ——— {10 | 10 | —_——— 
Found 12.13 12.34 9.85 | 8.90 
| | | 
| ee ee en 
Guaranteed {| 2.47. | 10 ; 4 pa” —_——_——— 
Found | 2.77 | 10.82 | 11.80 2.80 1.62 7.98 
| 








* Potash present in form of sulphate. 


114 Report OF THE CHEMIST OF THE 


RESULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS COL 





























be 
© 
beeen where g 
MANUFACTURER. Trade name or brand.| sample was = 
taken. =| 
1 
= 
S 
1 ee oe mM 
H. J. Baker & Bro., Cabbage manure. |Jamaica. 4080 
New York City. 
H. J. Baker & Bro., Complete corn}|Poughkeepsie|4240 
New York City.| manure. 
H. J. Baker & Bro., Complete cucum-| Viola. 4972 
New York City.| ber manure. 
H. J. Baker & Bro., Complete manure|White Plains. |4206 
New York City.| for general use. |Albany. 4488 
H. J. Baker & Bro., Complete nitrogen-|Jamaica. 4081 
New York City.| ized manure. 
H. J. Baker & Bro., Complete  potato|Jamaica. 4079 
New York Bad manure. 
H. J. Baker & Bro., Damaraland gu-|Jamaica. 4097 
New York City.! ano. 
H. J. Baker & Bro., Harvest home. Mineola. 4118 
New York City. , 
H. J. Baker & Bro., Kainit. Riverhead. |4129 


New York City. 
2 <a ee A ee ee 
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MANUFACTURER. 


H. J. Baker & Bro., 
New York City. 


H. J. Baker & Bro., 
\ New York City. 


H. J. Baker & Bro., 
New York City. 


H. J. Baker & Bro., 
New York City. 


Berkshire Mills Fertilizer Co., 
Bridgeport, Conn. 





Edwin Blakely, 
Otego, N. Y. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 


Bowker Fertilizer Co., 
Boston, Mass. 





Bowker Fertilizer Co., 
Boston, Mass. 


Locality where 
Trade name or brand. sample was 
taken. 


Station number. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


Lawn dressing. White Plains.|/4207 


Standard Poughkeepsie|4241 
UNXLD. 


Vegetable, vine 
and tobacco|Poughkeepsie|/4242 
manure. 


Victor. Cutchogue. 4160 


Root fertilizer. Mineola.  _ /4114 


ee 


Buckwheat and/Otego. 4528 
oat special. : 


Sete 


Acid phosphate. |Southampton./4192 





Ammoniated dis-|Southampton./4190 
solved bone. Syracuse. 4287 
Waverly. 5032 


Bone and potash. |Warsaw. 4706 


—_ 


Bone and wood-|Southampton|4187 
ash. 





ala Sef 
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MANUFACTURER, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
: Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


< Locality where 
Trade name or brand. sample was 
taken. 


. 





Celery special. Middletown. 

Corn phosphate. |Brewster. 

Dissolved bone. Mt. Morris. 
Collins. - 


Empire State bone} Almond. 
and potash. Collins. 


Farm and garden|Syracuse. 
phosphate. Albany. 


Food for flowers. Watertown. 


——— 


Fresh 
bone. 


ground/|Binghamton. 
Watertown. 


Geneseo special. |Geneseo. 


Grape-belt and|/Milton. 
fruit special. 


COL 


Station number. 


—_ | — | 


4990 


4214 


4639 
5074 


4749 
5073 


4277 
4481 


4892 
4352 


4893 


4645 


4254 
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u 

o 

Locality where 4 

MANUFACTURER. Trade name or brand. sample was 5 

taken. A 

=| 

a 

~ 

8 

mM 
Bowker Fertilizer Co., Hill and drill. Syracuse... {4278 
Boston, Mass. ' 1Geneseo. 4646 


Monticello. 4994 








Bowker Fertilizer Co., Hop and_ potato] Milton. 4255 
Boston, Mass.| phosphate with|Hamilton. 4537 
extra potash. Fulton. 4934 
Bowker Fertilizer Co., Humphrey & Hol-|Honeoye 
Boston, Mass.) dridge best grain} Falls. 4549 
phosphate. Lima. 4552 
Bowker Fertilizer Co., Humphrey & Hol-|Honeoye 
Boston, Mass.} dridge cabbage| Falls. 4551 
manure. 
Bowker Fertilizer Co., Humphrey & Hol-|Honeoye 
Boston, Mass.} dridge imp. cab-| Falls. 4550 
bage manure. Lima. 4553 
Bowker Fertilizer Co., Humphrey & Hol-|Honeoye 
Boston, Mass.} dridge onion| Falls. 4557 
manure. Lima. _ 14559 
Bowker Fertilizer Co., Humphrey & Hol-|Honeoye 
Boston, Mass.} dridge standard] Falls. 4589 
phosphate. 
Bowker Fertilizer Co., Lawn and garden|Binghamton. |4855 


Boston, Mass.| d?fessing. 


° 
ee | —--—-—-_ + | | 


Bowker Fertilizer Co., Lowe’s bone and|Leroy. 4673 
Boston, Mass.} potash. 
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MANUFACTURER. 


Bowker Fertilizer Co., 


Boston, 


Bowker Fertilizer Co..,, 


Boston, 


Bowker Fertilizer Co., 


Boston, 


Bowker Fertilizer.Co., 


Boston, 


30wker Fertilizer Co., 


Boston, 


Bowker Fertilizer Co., 


Boston, 


Bowker Fertilizer Co., 


Boston, 


Bowker Fertilizer Co., 


Boston, 


Bowker Fertilizer Co., 


Boston, 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Loeality where 
sample was 


Trade name or brand. 
p taken. 





Market garden. Orient. 


Milton. 


Potash bone. 


Potash or staple Hamilton. 


phosphate. Leroy. 
Chester. 
Potato and vege- |Mt. Morris. 
table manure. Nichols. 


Potato and vege- |Syracuse. 


table phosphate. |Binghamton. 


Brewster. 


Warsaw. 
Almond. 
Penn Yan. 


Soluble bone. 


Square brand bone pest 
and Poe 


Special formula. |Fenton. 


Special grain fer-|Penn Yan. 
tilizer. 


' Station number. 


4536 
4668 
4976 


4640 
5026 


4279 
4357 
4215 


A705 
4751 
5157 





4480 


| 


5149 
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Found 


ieee 


Below guarantee 


Guaranteed 
Found 











4 


10 








Guaranteed 
Found 





11.94 3.95 


9.92 


* Potash present in form of sulphate. 
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MANUFACTURER. 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Bowker Fertilizer Co., 
Boston, 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 


Mass. 








‘ Hi 
oO 
Locality where 4 
Trade name or brand. sample was F 
taken. A 
| 
Ss 
aw 
es 
~ 
n 
Special ‘grain fer-|Halls. 5233 


tilizer. 


a a ee 


Special potatoj|/Southampton./4189 
fertilizer. 


Special sugar-beet|/Binghamton. |4358 
fertilizer. 


Stockbridge cab-|Syracuse. 4283 


bage manure. 

Stockbridge celery|Oswego. 4925 
manure. 

Stockbridge com-|Syracuse. |4284 
plete manure for 
vines. 

Stockbridge corn|Albany. 4482 
and grain ma- 
nure. 

Stockbridge pea|Syracuse. 4282 
and bean ma- 
nure. 


Mass. 


Mass. 


Stockbridge potato |Southampton.|4191 


and vegetable|Syracuse. 4281 
manure. Binghamton. |4856 
Stockbridge root|Albany. 4483 
manure. 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 








4.70 


eH Do Hh: ea, ¢ Hig et es 

Oo. on cog oF g oFo on ad 

qd coms) do = — & a4 o'S 

Bo es Ft as 2 gos 

=“ 0 ' 

no ni Oy, a no wm eo me 

gi | gets | fee | 88 | #Ss | 8.5 

3 25 Sa 3 2 25 

an 5 sas cae aes) Ska 5 Ep, 
PH Cy Ay Ay Aa Ay 

| 


25 
73 








11.34 








.50 8 
.0o 6 











> On 


4.98 


| | 





“Tip 


4.89 














“109 


| 
| 
| 
| 
| 
“751 | 
| 
| 
| 
4.98 | 


|e 


aN 








© 00 


3.24 


——$$_ | es | ef eS 


pak fet bo bo 
os © CO QO 00 
ot) 00 
(o) (ot) 
: bet 
= 
: ro) 
oO 
> > pa 
ro) 00 
Wo) (ot) 
= oO 
a a 
or bd 
ae —__—_—_— 
| = | 
> 
ne) 




















6 6 
2.52 15.50 5.89 0.85 4.22 
|_——___ | __—_—__ ee Se Eee ee 
3.20 5 10* 
3.16 6.88 8.34 11.38 1.51 4.63 
Pn ed 
4 6 4* ——_—— 
4.30 7.68 10.07 6.37 2.63 5.25 


* Potash present in form of sulphate. 
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RESULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS COL 


‘ my 

o 

Hocal ey where q 

MANUFACTURER, Trade name or brand. sample was 5 

taken. a 

i 

aS) 

s 

M 
Bowker Fertilizer Co., Superphosphate. |Binghamton. |4353 

Boston, Mass. 

Bowker Fertilizer Co., Superphosphate Syracuse. 4285 
Boston, Mass.} with potash. Leroy. 4669 


Ellicottville. |5107 





Bowker Fertilizer Co., Sure crop. Syracuse. 4280 
Boston, Mass. Mt. Morris. (|4638 

Warsaw. 4704 

Bowker Fertilizer Co., S. W. & C. grain|}Geneseo. 4644 


Boston, Mass.| special. 


— 


Bowker Fertilizer Co., Tillotson & How-|Cazenovia. 4409 
Boston, Mass.} son’s special. 


Bowker Fertilizer Co., Tobacco grower. |Syracuse. 4286 
Boston, Mass. 


Bowker Fertilizer Co., . Top dressing. Southampton. 4188 
Boston, Mass. 


Bowker Fertilizer Co., Wilson’s special. /Rushville. 5213 
Boston, Mass. 


Bradley Fertilizer Co., Alkaline bone! Wainscott. 4172 
Boston, Mass.} with potash. Leroy. 4681 


Lowville. 4871 = 


a | 


Bradley Fertilizer Co., Ammoniated  dis-|Tully. 4289 
Boston, Mass.} solved bone. Lowville. 4873 
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* Potash present in form of sulphate. 




















Guaranteed 
Found 

Below guarantee 
Guaranteed 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Found 
1 


- 
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\ 


ReEporT OF THE CHEMIST OF THE 








5 
Locality where q ; 
MANUFACTURER. Trade name or brand sample was 5 
taken. a 
A 
S 
we 
$ 
mM 
Bradley Fertilizer Co., Bean and potato|Tully. 4292 
Boston, Mass.| fertilizer. Unadilla. 4534 
Leroy. 4683 
Bradley Fertilizer Co., Complete manure|Jamaica. 4067 
Boston, Mass.| for potatoes and|Halls. 52382 
vegetables. 
Bradley Fertilizer Co., Dissolved bone —|Almond. 4754 
Boston, Mass.| Justice brand. |Lowville. 4872 
Bradley Fertilizer Co., Dissolved bone|Dansville. 4618 
Boston, Mass.} with potash. Leroy. 4686 
Bradley Fertilizer Co., English lawn fer-|Penn Yan. {5151 
Boston, Mass.|_ tilizer. 
Bradley Fertilizer Co., Extra fine ground|Albany. 4485 
Boston, Mass.| bone with  pot-|Bliss. 5110 
ash. 
Bradley Fertilizer Co., Fruit and _  vine/Halls. 5231 
Boston, Mass.| fertilizer. 
Bradley Fertilizer Co., . Grain fertilizer. |Leroy. 4684 
Boston, Mass. 
Bradley Fertilizer Co., Farmers’ new/Tully. 4288 
Boston, Mass.} method fertilizer./White Plains.|/4210 


Peoria. 5118 


New York AGRICULTURAL EXPERIMENT STATION. 
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LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 




















In 100 Pounps oF FERTILIZER. 





Osi 
Oi fe 
q 
oS 
2 
qe 
pots | 
[s) 
Ay 
Guaranteed 0.82 
Found 1.47 
Guaranteed OnoU 
Found 3.28 
Below guarantee ae 
Guaranteed ———— 
Found 
| 
| 
Guaranteed 0.82 
Found 0.97 
ae 
Guaranteed 4.95 
Found yaeo 
Guaranteed 1.85 
Found 1.99 
Guaranteed S 
Found 2.18 
Below guarantee 
_———— | 
Guaranteed 2.06 
Found 2.34 
Below Guarantee 
Guaranteed — 0.82 
Found § Ea. 


‘* Potash present in form of sulphate. 
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of 
available 
phosphoric 


Pounds 
acid. 


of 
total phos- 
phoric acid. 


Pounds 





= 
oO 
OK 
=] 
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Pounds 


02 a9 





water-solu- 
ble potash. 


-] 
ES 





ee 














Saas 








10.32 





























Gy! d Gy ee 
oF onSs 
a ga8 
S84 | 38°2 
S| pao 
Bes || SEs 
Gu Ay 
| 
0.45 | 2.99 
3.07 4.56 
7.97 
0.30 5.70 
|- 
5.27 0.79 
———————|———— 
0.56 | 
|-—————- 
| 
0.79 5.46 
0 2.65 
0.42 
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RESULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS COL 


be 

@o 

cpeecest where E 

MANUFACTURER. Trade name or brand. sample was = 

taken. A 

A 

2 

=) 

8 

7) 
Bradley Fertilizer Co., Tully. 4290 
Boston, Mass.| Niagara. Dansville. 4619 


Haverstraw. |4965 


Bradley Fertilizer Co., Patent superphos-|Oneonta. 4503 
Boston, Mass.| phate of lime. White Plains.|/4211 

Leroy. _ 14682 

Bradley, Fertilizer Co., Potato fertilizer. |Tully. 4291 
Boston, Mass. Albany. 4486 


Gainesville. |4734 


Bradley Fertilizer Co., Sea-fowl guano. |Dansville. 4620 
Boston, Mass. Leroy. 4685 

Lowville. 4870 

Bradley Fertilizer Co., Extra high-grade|/Hyde Park. 4125, 


of Philadelphia, Pa.| potato guano. 


Bradley Fertilizer Co., Market garden. Hyde Park. |4)322 
of Philadelphia, Pa. 


Bradley Fertilizer Co., 


Potato guano No.|Hyde Park. /|4124 
of Philadelphia, Pa.| 1. ; 


Bradley Fertilizer Co., 
of Philadelphia, Pa. 


—— 





Ammoniated bone|Sherburne. 
Colora, Md.} phosphate. 


4403 


Special for peas. |Hyde Park. {4123 
Brumfield & Foster, 
[ 





Brumfield & Foster, Hard times ammo-|Sherburne. /4405 


Colora, Md- niated phosphate. 
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LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 








In 100 Pounps oF FERTILIZER. 
eee eee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


———————— 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


——$ $<. 


ac Pounds of 
nitrogen 


.25 
.78 


50 
.80 


of 
available 
phosphoric 


Pounds 


os 





56: 


.27 


of 
phos- 
phoric acid. 


Pounds 
total 


of 
water-so lu- 
ble potash. 


Pounds 











—_—_———____— 





13.25 





9.61 








a 





of 
water-sol u- 
ble nitrogen. 


Pounds 


of 

water-solu- 

phos- 
phoric acid. 


Pounds 
ble 


0.76 


1.64 


ns 
—_———.$« | ——_———_______. —— SS 


| 0: 
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10.27 




















— 





— 








—_———__ 





—> 














* Potash present in form of sulphate. 
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MANUFACTURER. 
J. P. Butts, 
, Oneonta, N. 
J. P. Butts, 
Oneonta, N. 
J. P. Butts, 
Oneonta, N. 


Campbell & Pulver, 


Italy Hill, N. 


Campbell & Pulver, 


Italy Hill, N. 


Campbell & Pulver, 


Italy Hill, N. 


Campbell & Pulver, 


Italy Hill, N. 


Campbell & Pulver, 


Campbell & Pulver, 


Italy Hill, N. 


Chemical Co., of Canton, 


Italy Hill, N. 


Locality where 


Trade name or brand. ariel © was 
taken, 
Hustler. Oneonta. 


Y. 


Potato manure No.|Oneonta. 
ne : 


Standard No. 1. 
ime 


Oneonta. 


Dissolved bone. 
a: 


Eree-silver 
Y.| phate. 


Gold standardItaly Hill. 


Y.| phosphate. 


‘IN. ¥. stand ar d\Italy Hill. 


Y.| phosphate. 


Prattsburg special.|Italy Hill. 


Xs 


Thirteen 
Y.| three. 


Ontario brand. 


Baltimore, Md. 


Italy Hill. 


phos-|Italy Hill. 


and|Italy Hill. 


Penn Yan. 


NG 
Station number. 


4502 


4500 
5196 
5200 


5201 


5199 


5197 


5198 


4946 
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In 100 Pounps oF FERTILIZER. 


of 
of 
of 



















































































HOO ne st a Ss Bia, 
SE Weel bees £3 | °S4 | ze | eats 
® | 23 alice 23 $e ga8 
no ne Oy, sae neo nee om 22 
gia -geeull see: |) eee | Ske Sass e 
Pom sada |e Se sil 2 es 2s SESE 
ian ace Ra Ele Razed aire | encom danad i lena Sik 
Guaranteed 0.82 8 4 a 
Found 1.30 7.82 10.02 4.86 O27 5.89 
Guaranteed 2.47 7 8 ———— 
Found 2.80 8.03 9.95 8.12 0.65 4.31 
| | : 
Guaranteed 1:65 9 2 eet | 
Found er 9.58 12.83 2.41 0.67 4.69 
ree aeons Se eee a Se EEE ae ee 
Guaranteed — 16 —_——_ 
Found Tee 18.44 12.03 
| | | 
Guaranteed 0.82 14 > Re na ee 
Found Tate 14.28 14.68 2.20 0.37 11.09 
| 
||} ——_}—__}____ | 
Guaranteed | 0.82 s 4 
Found 0.81 8.40 9.93 4.57 0.44 4.77 
Guaranteed 2.47 4: 8 
Found 2515 8.25 9.81 7.95 0.98 §.24 
Below guarantee | 0.34 
Suan abacacas | Gisela see eae 
Guaranteed 0.82 10 8 ———_ 
Found 0.92 10.43 11.60 8.07 0.42 7.75 
Guaranteed —— | 13 3 
~ Found Loe Le 13.99 8.54 10.13 
Guaranteed 0.80 8 Wir Smee Gy tec ate 
Found 0.81 8.47 10.95 oeoU 0.23 2.14 
Below guarantee 0.70 
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ry 
oO 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 3 
taken. a 
=| 
= 
+ 
8 
M 
~ eS ee eee 
Chemical Co., of Canton, Potato manure. Oneida. 4425 
Baltimore, M. D. 
Clark’s Cove Fertilizer Co., Atlas bone phos-|South Lima. |4604 
New York City.} phate. Clinton. 4855 
Clark’s Cove Fertilizer Co., Bay State fertil-|/North Boston.|4840 
New York City.|; izer. ; 
Clark’s Cove Fertilizer Co., Defiance complete|East Avon. |4555 
New York City.| manure. Clinton. 4852 


Spring Valley. |4970 


Clark’s Cove Fertilizer Co., Great planet ‘A’ |Flatlands. 4200 
New York City.| brand. -; 


Clark’s Cove Fertilizer Co., Great planet ‘“‘B”’/Flatlands. 4201 
New York City.| brand. 


Clark’s Cove Fertilizer Co., King Philip alka-|Hast Avon. |4554 
New York City.| line guano. Pulaski. 4922 
Spring Valley.|/4971 


Clark’s Cove Fertilizer Co., Muriate of potash.|/South Lima. |4605 
New York City. “a 


Clark’s Cove Fertilizer Co., Nitrate of soda. ISouth Lima. |4606 
New York City. 


Clark’s Cove Fertilizer Co., Potato and hop/Clinton. 4854 
New York City.| grower. Pulaski. 4921 
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LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 





In 100 PouUNDS OF FERTILIZER. 








of 
available 
phosphoric 


Pounds 
acid. 
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of 
phos- 
phoric acid. 


total 
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Ce des 
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34 
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ay 
Guaranteed | 0.80 
Found 0.96 
' Guaranteed 
Found 
Guaranteed 2.50 
Found 2.82 
Guaranteed 0.82 
. Found 1.06 
Guaranteed 3.30 
Found The Be 
Guaranteed 4.94 
Found 4.80 
Guaranteed 1.25 
Found beac 
Guaranteed we 
Found 
Below guarantee 
Guaranteed 15.40 
Found - 15.61 
Guaranteed Week 
Found 1.58 





| ee ————— | | | Le 





3 aa Bad 
si | 38 | ges 
g58 BS5. gare 
oO Ceo o 
BE SEs Sena 
Ay Aa. Ay 
2.48 
36 0.17 3.36 
10.71 
2 
2.10 0.94 5.48 
2 
2.28 0.50 4.26 
7 
76D 2.01 3.61 
|—_——— 
7 
6.88 2.55 2.94 
3 
2.97 0.62 4.40 
50.40 ees 
49.74 
0.66 
15.61 
| 
3) | 
5.04 0.77 | 2.16 
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: 
Oo 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 5 
taken. (=| 
[=| 
2 
‘ a4 
8 
M 
Cleveland Dryer Co., Dissolved bonel|Jamestown. [5096 
Cleveland, Ohio.| phosphate. 
Cleveland Dryer Co., For all crops. Sherburne. 4396 
Cleveland, Ohio. 
Cleveland Dryer Co., High-grade corn|Sherburne. /|4395 
Cleveland, Ohio.} manure. : 
Cleveland Dryer Co., Ohio seed maker|North Collins.|5046 
Cleveland, Ohio.| with potash. Jamestown. {5095 
Cleveland Dryer Co., Phospho bone. Jamestown. (5097 
Cleveland, Ohio. 
Cleveland Dryer Co., Pioneer. Sherburne. 4394 
Cleveland, Ohio. 
Cleveland Dryer Co., Potato phosphate. |Sherburne. 4397 
Cleveland, Ohio. ‘ 
Cleveland Dryer Co., Square bone. Hamburg. 4845 
Cleveland, Ohio. 
Cleveland Dryer Co., Superior bone. Hamburg. 4846 


Cleveland, Ohio. North Collins. |5044 
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In 100 Pounps oF FERTILIZER. 






























































oe eae teen: ed: ge eee 
d Qh R=Bs) a4 © or Bp SA 0% 
ced iden: eS nets $e ga 
no n'y, ee nto ne mh AQ 
Be | goss | B88 | Boe | Bas | 3308 
zl Bag 2°38, 2ES 25S SEO A 
64 a Ay ay a ey 
Guaranteed —— | 10 aa —— 
Found 9.89 14.03 
Below guarantee 
Guaranteed 1.038 8 2 ——_—— 
Found 1.06 8.09 10.20 2.34 0.34 5.80 
| 
Guaranteed 3.12 8 7 —_——_—- 
Found 3.30 8.60 10.51 6.96 1.23 5.61 
Guaranteed - 1.23 10. 2.18 
Found 1.14 9.98 14.60 2.17 0.74 4.41 
Guaranteed 2.60 10 1.08* 
Found 0.96 9.42 13.61 0.59 0.22 5.25 
Below guarantee 1.64 0.58 0.49 
Guaranteed 0.82 is 1 es 
Found 1.08 T27 10.21 1.17 0.40 2.97 
Guaranteed 2.05 8 
Found 2.08 8.18 12.37 3.18 0.64 4.40 
Guaranteed : 2.05 —— | 20 a | 
Found 2.70 — | 16.46 1.82 
Below guarantee 8.54 
Guaranteed 3.39 ——__ | 22 —— 
Found 3.17 21.32 0.78 
Below guarantee 0.68 
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& 


& 


es) 


co) 


E. 


E. 


HK. 


HB. 


H. 


MANUFACTURER. 


. Frank Coe Co., 


. Frank Coe Co., 


. Frank Coe Co., 


. Frank Coe Co., 


Frank Coe Co., 


Frank Coe Co., 


Frank Coe Co., 


Frank Coe Co., 


Frank Coe Co., 


Report OF THE CHEMIST OF THE 


Locality where 











Trade name or brand. sample was 
taken. 
|Alkaline bone. Orient. 
New York City. Mt. Morris. 


Ellicottville. 


Celebrated special; Portchester. 


New York City.| potato fertilizer. 


Columbian  brand/|Liberty. 
New York City.| ammoniated bone| Rushville. 
superphosphate. 


Columbian corn Wayland. 
fertilizer. Parish. 
New York City. Monticello. 


Columbian potato!]Parish. 


New York City.| fertilizer. Ellicottville. 


New York City. Dissolved bone|/Homer. 
and potash. Castile. 





Excelsior guano. |Jamaica. 
New York City. 


Excelsior potato. |Hollis. 
New York City. East Avon. 
Prattsburg. 


Gold brand ex-|Kast Avon. 
New York City.! celsior guano. 


RESULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS COL 


Station number. 





4152 
4635 
5102 


4213 
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In 100 Pounps oF FERTILIZER. 
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2 bd Ba 328 Bars 
a 29 ag o8 Se Bae 
no n= 2 eg PAE: nh n & PS 
usBec} Otey Oe OD Pa 3 2q oD 
Ba | Beas | Bsa | 882 | gfe | sega 
< 2 Sac on 2 Q é Q & Q 
Guaranteed | 1.20 9 1.85* | ——— 
Found 1.46 9.97 12.89 1.79 0.75 Teas 
—_———— | |__| —__—__|_ 
Guaranteed 1.65 8 4* 
Found 1.79 8.45 11.58 3.74 1.09 6.80 
Below guarantee 0.26 
—_ qj] § j[o_ jc“ 
Guaranteed 1 9 1.85* 
Found 1.36 9.63 13201 F713 0.80 7.05 
Guaranteed 1.20 9 iop 
Found 1.45 10.04 £3.31 2.38 0.71 7.38 
Guaranteed 1.20 9 1.85* | ———— 
Found _ 1.51 9.57 13.20 2307 0.64 $25 
Guaranteed | 12 He a, Oo eer 
Found 12.79} 14.04 3.53 8.22 
Guaranteed 8.50 9 3.40* | ————— 
Found 8.43 |, 8.84 11.10 3.94 Te 20 6.92 
SRE (is ee se me eee [eee ace 
Guaranteed 2.50 8 8* 
Found 2.69 7.56 9.41 8.44 1.91 5.86 
Below guarantee 0.44 
EEE SA FS. a, | ence ee Une eae (eens BES eee 
Guaranteed 2.50 8 6* a | 
Found 2.62 8.60 Li 66 5.19 1.62 6.58 
Below guarantee 0.81 | 
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RHSULTS OF ANALYSIS OF COMMERCIAL FERTILIZERS COL 
































Po 
{0 
Locality where > 
MANUFACTURER. Trade name or brand. sees was = 
taken. a 
a 
2 
-_ 
# 
MQ 
BH. Frank Coe Co., Grain and _ grass|Castile. 4723 
New York City.| fertilizer. West Almond/4748 
BH. Frank Coe Co., Ground bone’ and/White Plains.|4205 
New York City.} potash. ~ East Avon. (|4656 
BE. Frank Coe Co., High-grade ammo-|Kast Avon. {4651 
New York City.| niated bone. 
B. Frank Coe Co., : High-grade  solu-| Wayland. 4615 
New York City.| ble bone. West Almond|4747 
Friend. 5148 
E. Frank Coe Co., High-grade special|Newburg. 4245 
New York City.| corn fertilizer. 
BH. Frank Coe Co., Kainit. Castile. 4727 
New York City. 
BH. Frank Coe Co., Long  Islander|Jamaica. 4106 
New York City.| market garden 
special. 
WH. Frank Coe Co., Matchless  grain|Rushville. 5209 
New York City.| fertilizer. , 
H. Frank Coe Co., New Englander|Gainesville. [4737 


New York City.| special potato. 
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LECTED IN NEW YORK STATE DURING THH SPRING OF 1898. 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 


of 
nitrogen. 


Pounds’ 


Hod Shae ot 
Quis (oes ° 4 
ak ai =o 

eo As oa 
ane , Cae be O 
Estos ass Bo 
grado Sod Bem 
Ota or me 6 Fa 
Ay a Ay 
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water-sol u- 


ble nitrogen. 


Pounds 


of 

water-solu- 

phos- 
phoric acid. 


Pounds 
ble 


ef | |= | 








—_— | | | | S| 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


—— | 14 2.50 
19.74 2.64 


——— | —_——— | | | 








ae | —_“€ | eK | | 








a | ——— ef | | 











ed en ee 





| ee | | | 











9 3* 
8.68 11.72 3.54 
0.22 

11.94 
9 6* 
8.66 10.04 7.29 
0.34 





— SS | ef | | 








ee ee | i fe | 





(10.50 | 18.68 | 1.97 
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K. 





. Frank Coe Co., 


. Frank Coe Co., 


Frank Coe Co., 


. Frank Coe Co., 


. Frank Coe Co., 


. Krank Coe Co., 


. Frank Coe Co., 


.* 
oO 
Locality where| ‘g 
MANUFACTURER. Trade name or brand. sample was E 
taken, a 
a 
gS 
7 
g 
2 
. Frank Coe Co., i ‘Original ammoni-|Dresden. 5159 
New York City.| ated dissolved 
| bone. 
. Frank Coe Co., ;Prize brand grain|Dresden. 5160 


New York City.| fertilizer. 


Pure ground bone.|EKast Avon. 4655 
New York City. 


Red brand excel-|Jamaica. 4070 
New York City.| sior guano. 


Special cabbage|Hollis. 4083 
New York City.| manure. 


Special celery|Middletown. |4991 
New York City.| manure. 


Standard ammo-|Portchester. |4212 
New York City.| niated bone su-|Hast Avon. [4650 
perphosphate. Port Jervis. {4992 


{Sulphate of pot-/Castile. 4726 
New York gee ash. 


Tobacco and onion|Kast Avon. /4654 
fertilizer. 


New York City. 
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LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 


In 100 Pounps or FERTILIZER. 





Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


of 
of 



































of 


Pounds 


























= 8 | onad 

ee oa8 

ne mt eu 

2 Beo8 

Si SEaa 
Ay 

0.99 : 7.29 
| 
|-—_——_— 
| 

0.10 | 6.18 

0.06 
| 

2.08 6.81 
| 

2.15 6.76 

2.71 5.07 

1.03 

2.22 6.49 


oo be near 
d ies as ee 
® | 82 a $8 
gf | 233 | $35 | $88 
a Ee B38 | 283 
am a Ay oi 
1.25 10 2.20" 
1.56 9.97 12.38 2.49 
0.40 10.50 1-25? 
0.60 11.57 15.09 1.14 
| 
ee ee ee |- 
eR ed seen i LS. 40 —_—— 
3.05 18.72 
Se ee | | ———_—__ ] —_—__|—_——_- 
3.50 9 6* 
3.30 8.86 10.13 6.83 
a a a fe —_———_—[——_ |x“ | 
3.50 Dee 6* 
3.41 8.75 10.27 6.68 
0.25 
oh ee, |] ——__ |. 
3.29 8 15* 
3.41 7.10 8.45 14.86 
0.90 
| | —— 
1.75 8 1.35* 
T.82 9.34 12.45 1.93 7.04 
30.44* | 
3.29 6 8* 
3.82 7.98 10.05 6.22 
1.78 


* Potash present in form of sulphate. 
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MANUFACTURER. 


K. Frank Coe Co., 


HK. Frank Coe Co., 


New York City. 


Peter Cooper Glue Factory, 


New York City. 


T. L. Corwin & Son, 


Marathon, N. Y. 


T. L. Corwin & Son, 


Marathon, N. Y. 


T. L. Corwin & Son, 


Marathon, N. Y. 


T. L. Corwin & Son, 


Marathon, N. Y. 


John Conklin & Son, 


Penn Yan, N. Y. 





Vegetable 
New York City. 


Locality where 
sample was 


Trade name or brand. 
taken. 





and|EKast Avon. 
vine fertilizer. Castile. 
Rushville. 


XXV ammoniated|Mt. Morris. 


bone superphos-|Liberty. 
phate. Rushville. 


Pure bone dust/Arlington. 
No. 2. 


A 1 potato special.|Marathon. 


No. 2 grain and|Marathon. 


vine. 


No. 3 leader brand.|Marathon. 


No. 4 imperial fer-|Marathon. 


tilizer. 


Yates grain spec-|Penn Yan. 


ial. 





Station number. 





4649 
4724 
5207 


4636 
4997 © 
5206 
4238 


4319 


4321 


4322 


4320 


5156 





tom i nag, , 
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LECTED IN NEW YORK STATE 











Guaranteed 


Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found : 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 





Guaranteed 
Found 





Guaranteed 
Found 


Below guarantee ° 


In 100 Pounps or FERTILIZER. 






































of 
water-solu- 
ble nitrogen. 


Pounds 
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of 


water-solu- 
ble phos- 
phoric acid. 


Pounds 























si HOO Sidi wa 

J on oog oF Gg 

é Fd lee 33 
. aor | ae) 
a8 Baas Sa B38. 
aaj shee | soa | Bes 
ow “ am & 
4 8 6* 
yaaa | 8.67 10.81 5.66 

0.34 

ESS Wh 90 cre otf ileenniee De (alse EO eae cea § pL vd a 
0.80 8 1.50* 
1.26 10.99 13.88 1.50 
0.87 —_———_ 26.67 ———— 
1.52 28.83 
2.46 7 8 
2.41 8.65 10.67 TCL 

0.29 

1.85 9 4 
1.57 | 10.08 10.97 4.88 
0.28 

aah AN PES 6 es ee SE aa a als 
12310 3 | 
1.22 | 11.24 | 12.45 | 2.99 | 
0.82 | 9 2 
0.82 9.56 10.69 yes ¥ 
ey 10 8 
1.03 9.30 Tak 8.20 

0.70 


Potash present in form of sulphate. 
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p> 

oO 

Locality where ar 

MANUFACTURER. , | Trade name or brand. sample was 5 

taken, A 

i=} 

= 

os 

$ 

77) 
Crocker Fertilizer and Chemical Co., |Acid fertilizer. Perry. |4718 

Buffalo, N. Y. - 

Crocker Fertilizer and Chemical Co., |Ammoniated bone|Clinton. 4542 
Buffalo, N. Y.| superphosphate. |Holland. 4808 
Crocker Fertilizer and Chemical Co., |A mmo niated/Norwich. 4379 
: Buffalo, N. Y.| wheat and corn|Holland. 4809 
phosphate. Brocton. 5133 
Crocker Fertilizer and Chemical Co., |Bone and _ potash!/Perry. 4719 


Buffalo, N. Y.| No. 1. 


(a | | 
- 


Crocker Fertilizer and Chemical Co., |Brainerd & Beau-|Gainesville. {47388 
Buffalo, N. Y.| mont’s special. 


Crocker Fertilizer and Chemical Co., |Complete manure.|Perry. 4720 
Buffalo, N. Y. 


Crocker Fertilizer and Chemical Co., |Conklin’s soluble Penn Yan. 5158 
Buffalo, N. Y.| bone. 


Crocker Fertilizer and Chemical Co., |Dissclved bone|Gainesville. {4736 - 
Buffalo, N. Y.| phosphate. Gowanda. 5086 
‘ Prattsburg. [5203 





Crocker Fertilizer and Chemical Co., |Erie phosphate. Caledonia. 4662 
Buffalo, N. Y. Machias 

Junction.  |4796 

bois Cent.|4927 


ne eer 


Vel Td ls eal Drake el 
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In 100 Pounps oF FERTILIZER. 





of 
of 
of 
of 
of 






























































, [232 | stg | tag | cee | Sees 
f Se as 3 $2 ga 6 
n ni Oy ees nud we ne x 
mH CO eun_s mau oO, aq mo O u 
qa 4.00 g So: 2 = AR oe 
par eae | | eee) a ee sea foseae, 
a ow aw a av ay 
Guaranteed IEE ea nods Soll 
Found 11.81 12.92 | 8.07 
? ye barencs 9 
Guaranteed 2.90 10 1.08 —__—_- 
Found 3 10.65 11.96 Lee. 0.35 6.50 
nh eh lve tucson SRR ay Rec ae 
Guaranteed 2 10 1.60 —_—__— 
Found 2.30 10.27 T1320 Etro 0.68 7250 
Guaranteed —— | 10 8 
ound | 10.12 10.55 9.34 6.95 
~ bearers 
Guaranteed 0.82 4 8 ind nl eis 
Found . 1.09 4.26 5.40 8.53 0.05 1.54 
es 
Guaranteed 0.82 8 4 —__—___—_ 
Found 1.04 8.09 9.46 5.50 0.29 5.20 
Guaranteed —— | 14 —_——— 
Found 13.75 15.98 9.08 
Below guarantee 0.25 
Guaranteed —— | 14 — | ———_ 
Found | 14.45 15.15 : 8.26 
0 
Guaranteed ——._ | 11 | 
Found 11.54 12.69 7.83 


148 Report oF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 








i 
Q 
Locality where re 
MANUFACTURER. Trade name or brand. sample was 3 
taken. A 
re 
2 
2 
8 
77) 
Crocker Fertilizer and Chemical Co., |General crop phos-|Norwich. 4377 
Buffalo, N. Y.| phate. Caledonia. 4661 
Owego. 5009 
Crocker Fertilizer and Chemical Co., /Grenell’s corn/Pierrepont 
Buffalo, N. Y.| grower. Manor. 4904 
Crocker Fertilizer and Chemical Co., |Grenell’s special. |Pierrepont 
Buffalo, N. Y. Manor. 4903 


Crocker Fertilizer and Chemical Co., |Ground bone meal.|Rushville. §215 
Buffalo, N. Y. 


Crocker Fertilizer and Chemical Co., |High-grade cereal|Gowanda. 5085 
Buffalo, N. Y.| guano. 


a a RN, |e | | cm 


Crocker Fertilizer and Chemical Co., |Johnson’s special.|Geneseo. 4647 
Buffalo, N. Y. 


SS | | | 


Crocker Fertilizer and Chemical Co., |Market garden|Bay Side. 4102 
Buffalo, N. Y.| special. 


ee Oe ee a , 


Crocker Fertilizer and Chemical Co., |New rival ammo-|Jamaica. 4063 
Buffalo, N. Y.| niated super-|Norwich. 4378 

phosphate. Perry. 4721 

Crocker Fertilizer and Chemical Co., |New York special.|Kanona. 5205 


Buffalo, N. Y. 





or oF "¢ oo 
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LECTED IN NEW YORK STATH DURING THE SPRING OF 1898. 








In 100 PounDs or FERTILIZER. 





Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


nitrogen. 


Pounds 


jt 
fon 
OO 


of 
available 
phosphoric 


Pounds 
acid. 


of 
total phos- 
phoric acid. 


Pounds 























of 
water-solu- 
ble potash. 


Pounds 





of 


Pounds 























| ———— | | | 


* Potash present in form of sulphate. 











3 Sag 
3 wo 10D 
ne Sas 
2 m AO 
se | Bees 
ES ctct 
Ay 
0.14 S220 
0.06 6.72 
O12 8.48 
0.60 
0.48 4.638 
6.95 
0.92 5.02 
0.41 | 6.95 
6.45 


150 Report OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 











= 
@o 
Locality where < 
MANUFACTURER. Trade name or brand. sample was 2 
en. < 
a 
» 
$ 
m 
Crocker Fertilizer and Chemical Co., |Penfield Milling|Delhi. 5005 
Buffalo, N. Y.| Co’s corn and 
oats. 


Crocker Fertilizer and Chemical Co., |potato, hop and|Fayetteville. |4406 


Buffalo, N. Y.| tobacco phos- |Owego. 5012 
phate. Brocton. 5134 


Crocker Fertilizer and Chemical Co., Practical ammo-|Cazenovia. 4412 
Buffalo, N. Y.| niated super-|Gainesville. |4735 


phosphate. Phoenix. 4938 

Crocker Fertilizer and Chemical Co., [Pure ground pone.|Holland. 4811 
Buffalo, N. Y. - (Rushville.  |5214 

Crocker Fertilizer and Chemical Co., Royal phosphate. /|Clinton. 4540 


Buffalo, N. Y. 


Crocker Fertilizer and Chemical Co., |South Lima onion|South Lima. |4586 
Buffalo, N. Y.|. and celery grow- 
er. \ 


Crocker Fertilizer and Chemical Co., |Special cabbage|Homer. 4298 
Buffalo, N. Y.| fertilizer. 


Crocker Fertilizer and Chemical Co., |Special potato|Holland. 4810 
Buffalo, N. Y.| fertilizer. Oswego Cent./4928 


Crocker Fertilizer and Chemical Co., |Superior rye and|Sharon Stat’n|4221 
Buffalo, N. Y.| oatg Lishaskill. 4476 
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Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 





In 100 Pounps oF FERTILIZER. 


eH HOO 
i iChare ig. ibaa! 
2 |. 2s 
ge | a3 
£ ro) 
ea | Boe 
Ay Ay 
1.64 9 
1.59 11.44 
2 10 
2.45 10.35 
0.82 8 
1.08 8.07 
2.90 —_ 
2.74 
2 10 
1.93 12-76 
2.80 8 
aie 8.38 
2.46 8 
3 8.25 
3.70 8 
4 9.18 
0.82 8 
0.99 8.11 


acid. 


of 
phos- 
phori¢ acid. 


total 


Pounds 























Pounds of 
water-solu- 
ble potash. 


bo bt 


jak 
bo 





—— | ——_ | | 
































So8 Sad 
— 8p a On 
89 ong 
asa | g8"2 
AS Bia’ 
aE Beas 
ow a 

0.20 7.69 
0.90 7.05 
—_—_—_———_——_|-————- 

| 
0.46 sea a! 
| 

| 

0.38 | 
O-238 9.18 

| 
——_—_—_—— | ——. 
0.84 5.43 
—_—____ |-_—_—_ 

| 
0.84 4.70 
0.89 eel 
0.47 5.26 
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~ 














: 
© 
Locality where q 
MANUFACTURER. Trade name or brand.| sample was 5 
taken. ci 
a 
& 
~~ 
8 
MQ 
Crocker Fertilizer and Chemical Co., |Thompson’s am-|Boonyille. 4860 
Buffalo, N. Y.| moniated dis- 
solved bone phos- 
phate. 
Crocker Fertilizer and Chemical Co., |Thompson’s high-|Boonville. 4861 
Buffalo, N. Y.| grade fertilizer. ~ 
Crocker Fertilizer and Chemical Co., |Thompson’s' spec-|Boonville. 4858 
Buffalo, N. Y.| ial potato ma- 
nure. + 
Crocker Fertilizer and Chemical Co., |/Thompson’s stand-|Boonville. 4859 
Buffalo, N. Y.| ard fertilizer. 
Crocker Fertilizer and Chemical Co., |Tripp’s celery and|Lima. 4560 
Buffalo, N. Y.| onion _ special : 
No. 1. 
Crocker Fertilizer and Chemical Co., |Tripp’s celery and|Avon. 4580 
Buffalo, N. Y.| onion _ special | 
No. 2. 
Crocker Fertilizer and Chemical Co., |Tripp’s celery and|Lima. 4559 
Buffalo, N. Y.; onion _ special|Avon. 4599 
No. 3. 
Crocker Fertilizer and Chemical Co., |Tripp’s celery and|Ayon. ~ 4600 
Buffalo, N. Y.| onion _ special 
No. 4. 
Crocker Fertilizer and Chemical Co., |Universal ~ grain} Adams. 4902 
Buffalo, N. Y.| grower. Owego. — 5010 


Brocton. 5135 





i 


“a 
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Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found ~ 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


In 100 Pounps or FERTILIZER. 


of 
nitrogen. 


Pounds 


bo bo 


1.64 
2.15 


oo 


0.82 
1.37 


——<—<____—_ 


0.82 
0.98 


—_——$—_——————_ 


0.82 


1.81 


of 
available 
phosphoric 


Pounds 
acid. 


00 © 
de) 
com) 


10 
10.07 


ee ff 


DN eee 


eo ea = = OEE EE 


SSS 


of 
total phos- 
phoric acid. 


Pounds 


o | 
e | 
ns 





























of 
of 
of 


water-solu- 
ble potash. 
water-solu- 
ble nitrogen. 
water-solu- 
ble phos- 
phoric acid. ; 


Pounds 
Pounds 
Pounds 





_—_ oo | | 


:. 6.16 
, Geiie 


2.98 0.51 4.6: 


























OO 
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MANUFACTURER. 


Crocker Fertilizer and Chemical Co., 


Buffalo, N. Y. 


Crocker Fertilizer and Chemical Co., 


Buffalo, N. Y. 


Crocker Fertilizer and Chemical Co., 


e 


Buffalo, N. Y. 


Crocker Fertilizer and Chemical Co., 


Cuba Fertilizer Co., 
Cuba Fertilizer Co., 
Cuba Fertilizer Co., 


Cuba Fertilizer Co., 


= 


Cuba Fertilizer Co., 


Buffalo, N. Y. 


Cuba, N. Y. 


Cuba; N.Y. 


Cuba, N. Y. 


Cuba, N. Y. 


Cuba, N. Y. 


Locality where 
Trade name or brand sample was 
taken. 


| Station number. 


ee ee 





Vegetable bonejCazenovia. [4411 
superphosphate. 


Vegetable and po-| Mineola. 4115 
tato special. 


Vernon’s onion/Florida. 4980 
special. 


W. & H. special] Riverhead. 4128 
potato manure. 


Buckwheat = spec-| Almond. 4758 
ial. Cuba. 4772 
Cereal special. Cuba. 4773 
Competition. Fredonia. 5127 
Corning. 5184 


Genesee Valley|Cuba. 4771 
special. 
Hustler. Cuba. 4775 


Fredonia. 5126 
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= Orr as ond eae b= o's 
) Ce) As os. ae gas 
ao hela nm & EO nee mt 22 
ae | Bess ass B36 333 B30 
z Beapieseasal Veoh la srapl teeta.) Ase ae 
a a ay Ay een: ay 
Guaranteed 5 6 5.94 
Found Tealy, 5.66 6.20 oi ee Gan Rippin On do: 3.94 
Below guarantee | 0.34 | | 
| 
Guaranteed 2.47 7 7 
Found OG i fate 8.68 7.84 1.74 4.49 
Guaranteed 2 | 9 3.1053 
Found 2.24 10.12 14 SUB 3.29 0.93 6.40 
pie kis See 8” bo Od a an See oe t ; 
- Guaranteed 2.46 6 6 se 
Found 2.64 6.44 8.06 6.04 0.14 3.49 
aig a eal ee as po 
| 
Guaranteed \———— | 14 —— 
Found | 15.35 15.94 10.81 
| 
Remerms as ay 
Guaranteed —— | 14 er wea NP amare me | 
Found 15.52 16.25 | 10.34 
eee 
Guaranteed 0.83 8 i} | 
Found 0.87 9.42 11.02 Rat ces 0.39 6.43 
Guaranteed —_——. | 10 8 
Found 11.11 11.62 ‘edo 8.06 
Below guarantee 25 
| | 
Guaranteed 0.838 8 4 ——_— | 
Found 0.91 8.50 10.06 4.16 0.38 | 4.83 
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hi 
C9) 
: Locality where q 
MANUFACTURER. Trade name or brand sample was 3 
taken. a 
=| 
& 
S =] 
g 
M 
Cuba Fertilizer Co., Potato and corn|Almond. 4756 
Cuba, N. Y.} manure. Cuba. 4774 
Cuba Fertilizer Co., Standard. Almond. AT57 
Cuba, N. Y. 
Cuba Fertilizer Co., Standard potato|Corning. 5243 
Cuba, N. Y.| manure. 
Cuba Fertilizer Co., Sure crop. Cuba. 4776 
Cuba, N. Y. 
Cumberland Bone Phosphate Co., Bone and potash.|Rome. 4441 
Portland, Me. Schenectady. |4472 
Cumberland Bone Phosphate Co., Concentrated fer-|Franklin Iron 
Portland, Me.}  tilizer. Works. 4851 
Cumberland Bone Phosphate Co., Corn fertilizer. Rome. 4439 
Portland, Me. 
Cumberland Bone Phosphate Co., Dissolved bone/Sherburne. 4402 
Portland, Me.} phosphate. Schenectady. |4473 


Big Tree. 5041 


Cumberland Bone Phosphate Co., Fruit and vine. Whitney Pt. |4829 
Portland, Me. Schenectady. 4470 


- 
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In 100 Pounps oF FERTILIZER. 


of 
of 
of 
of 






























































byhed 1 e ' 2 . = ' d ay ' mes . 
a an gs ad | ong | CROs 
® | S38 me $8 5 ee 
ao nm mo nyo nee wm ty 2 
aS | oss Bes Be g33 Be o8 
aS Bane Bos, BES BES B ESA 
S See ee.s Uecker te tera fr he ma oe |e ee | 
Guaranteed 2.47 re ; 8 ———_ 
Found . 2.53 7.85 9.31 143 1.03 4.70 
Below guarantee 0.27 
i 
Guaranteed Lede 10 es 
Found 1.34 9.22 11.51 2.80 0.49 6.21 
Below guarantee 0.78 
Guaranteed 2.47 7 8 
Found 2.69 Trae 8.72 8.73 0.77 Gols 
| 
| percalie ee 
Guaranteed 0.83 8 Seal 
Found 0.88 9.33 10.92 | 2.22 0.54 5.90 
Guaranteed ad 8 2.50 | eS 
Found 8.92 REAR 2-. 64 
Guaranteed 3.30 8 Toa —_—_—_— 
Found 3.25 8.36 LOs68 Sul Sts 20 1.74 38.26 
Guaranteed 1.65 8. 2 Son ees 
Found 1.81 8.91 11.18 2.55 0.55 Hoe 
Guaranteed 10 =) | 
Found £105 12.59 7.99 
- Guaranteed 0.82 | 4 8 ia Set 
Found , 1.28 4.81 9.97 8.85 0.41 2.55 
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he 
oO 
Locality where E . 
MANUFACTURER. Trade name or brand. sample was 5 
taken. a 
| 
= 
=) 
8 
na 
Cumberland Bone Phosphate Co., Guano. Whitney Pt. |4331 
Portland, Me. Pulaski. 4920 


Monticello. 4994 





Cumberland Bone Phosphate Co., Kainit. Big Tree. |5042 
Portland, Me. 





Cumberland Bone Phosphate Co., Potato fertilizer. |Whitney Pt. |4830 
Portland, Me. Feet 





Cumberland Bone Phosphate Co., Prepared blood. /|Big Tree. 5040 
Portland, Me. 





Cumberland Bone Phosphate Co., Seeding down fer-|Whitney Pt. |4332 
Portland, Me.|_ tilizer. . |Monticello. 4995 
Cumberland Bone Phosphate Co., Superphosphate. /|Rome. 4440 
Portland, Me. Schenectady. |4471 
L. B. Darling Fertilizer Co., “A” brand. Greenport. 4140 


Pawtucket, R. I. 


L. B. Darling Fertilizer @o., “B” brand. Greenport. 4141 
Pawtucket, R. I. 


‘ 


L. B. Darling Fertilizer Co., Blood, bone and/Greenport. 4143 
Pawtucket, R. I.| potash. 
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In 100 Pounps oF FERTILIZER. 





of 
of 
of 
of 
of 
of 





















































Below guarantee 0.24 


se Bri 5 : = i 4 nd 
d Dh AD a4 = & 05 
2 So A, as 2° Qa s 
no ny, ee. nO nee mn ty uS 
aia gee Pease lee fk sae 1 aes 
me 5 ne 2o8. Seo 255 2 EOS 
ay ov aw a ew Ay 
Guaranteed 1.03 8 ri —_—__—- 
ound 1.19 Gri2 10.76 232 0.13 7.06 
Guaranteed ——— | —— | —— | 12.40 ———— | — 
Found 17.36 
Guaranteed 2 9 3 
ound pre he 8.94 12.05 2.95 0.58 5.17 
Guaranteed 8.20 —_ | —— | —— _ 
lound 32 2.18 
Below guarantee 0.88 
ae A fl ae, SER ee Rica EY Ba ae" SSS 
yuaranteed 0.82 C 1 
Found 0.83 skis be 10.06 1.30 0.47 3218 
Guaranteed 2.06 8 2 
Found 2.18 9.60 12.01 2.07 0.93 5.10 
yuaranteed 2.88 9 7 
Found 3.83 9.34 10.90 7.44 1.69 4.09 
yuaranteed SiaL 6 5 
Yound 4.32 8.80 10.34 5.75 1.96 3.59 
| 
Guaranteed 4, 7 
Found 3 : 2.15 5.52 
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i 
oO 
Locality where “ 
MANUFACTURER. Trade name or brand. sample was E 
taken. A 
=] 
2 
/ ww 
s 
op) 
L. B. Darling Fertilizer Co., ™O2) brand. Greenport. 4142 
Pawtucket, R. I. 
Detrick Fertilizer and Chemical Co.,)W. EH. Lowe’s spe-|Geneseo. 4643 
Baltimore, Md.| cial. 
Louis F.. Detrick, Bone and potash|Brocton. 5139 
Baltimore, Md.| mixture. sfG 
Louis F.. Detrick, “K.K.K.” Kanga-|Brocton. 5138 
Baltimore, Md.| roo Komplete 
Kompound. 
Louis F. Detrick, Wooldridge’s extra| Brocton. 5140 
Baltimore, Md.| acid phosphate. 
O. A. Dryer, ©. A. D. special|South Lima. {4585 
South Lima, N. Y.| No. 4. 
} 
Edward Dwyer, “A” brand. ~  |Livonia. 4578 
Livonia, N. Y. 
Edward Dwyer, Black diamond. Livonia. 4579 
Livonia, N. Y. 
R. D. Eaton, Ammoniated bone|Norwich. 4374 


Norwich, N. Y.| phosphate. 


| 
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In 100 Pounps oF FERTILIZER. 







































































CaP oie moe ond Sa 8 rns. 
9) ee) 2.8 O83 99 Cas 
a ee os gs: ay Ee nh US 
See eeeo t See l seg | see ieee 
ee Bae BSS, SES BES BES e. 
ay a aw ow om a 
Guaranteed pesca | 6 10 
Found 4.39 | 7.49 8.76 10.10 yn 2.84 
anand Goole Ree e ea nS, (e re A e fete e ES See ete 
Guaranteed —— | 10 6 
Found 10.02 13.38 5.15 3.08 
Below guarantee 0.85 
A Oe Gee | 
Guaranteed —— | 10 2.25 
Found 10.96 Toe 2.38 if GaP 
Guaranteed 1.65 8 3 
Found 1.70 9.47 ji wey b" 3.09 OT 7b 6.91 
Guaranteed ——— | 14 a 
Found 15.33 15.90 12.41 
Guaranteed 1 8 12 
Found 0.92 8.54 yA boom alg hey fe 0.24 5.94 
! 
| 
Below guarantee | 0.28 
Guaranteed 0.82. 8 4 
Found 0.75 8.61 9.61 4.53 0.43 4.97 
| = 
Guaranteed 1.65 10 5 
Found 1.47 |, 9.56 10.78 5.97 0.38 6.86 
Below guarantee 0.44 
Guaranteed 2.06 8 3 —_—_—_ 
Found 1.82 7.85 9.02 3.68 0.94 6.09 
} 


Below guarantee | 0.24 





i 
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feet 
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Locality where 


tak 
4382 
P 4373 











MANUFACTURER Trade name or brand.| sample was 
akene 
. D. Eaton, Corn, oats and|Norwich 
Norwich, N. Y.| grass special. Earlville. 
R. D. Eaton, Special hop and|Norwich 


Norwich, N. Y.| potato. 








R. D. Eaton, Special potato ma-|Norwich. 
Norwich, N. Y.} nure. Earlville. 
Eureka Fertilizer Co., Eureka. Avon. 
Avon, N. Y. 
Farmers’ Fertilizer Co., Fair and square. |Franklinville. 


Syracuse, N. Y. 








Farmers’ Fertilizer Co., Phoenix. Syracuse. 
Syracuse, N. Y. Earlville. 
Franklinville. 
Farmers’ Fertilizer Co., Soluble bone. Leroy. 


Syracuse, N. Y. 





‘Farmers’ Fertilizer Co., Standard bone|Syracuse. 


Syracuse, N. Y.} phosphate. 





e 


Farmers’ Fertilizer Co., Standard bone|South Lima. 
Syracuse, N. Y.| phosphate, spe-|Jamestown. 


cial formula. 


| Station number 


TN 
(de) 
=] 
for) 


4375 
4381 


4597 


4793 


4310 
43880 
4404 


4677 


4311 


4598 
5094 
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LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found * 


Guaranteed 
Found 


Below guarantee 








In 100 Pounps or FERTILIZER. 


t 
Pounds oO 
nitrogen. 





of 
available 
phosphoric 


Pounds 
acid. 


of 
phos- 
phoric acid. 


total 


Pounds 





—<— | | ———_—— 











fea 
co oo) 
NX Ao 
Ne) bo 


— ee eee 





—_——— | 























a, | 











of 


co 


bo bo 


water-so lu- 


Pounds 


.40 


82 


60 
16 


16 


11.53 
ape We Be 7.27 
; 8.45 68 


ble potash. 





of 


Pounds 


of 



































Bay |) eHee 

ge | ges 

Bs an & HO 

oor. | Bee 

ars PESa 

Ay 

0.27 4.88 
| 
0.29 4.84 
ee 
0.84 5.30 
ene 
7.39 

| eres 
0.29 2.48 
0.11 3.10 
1.64 

——_—__—_——_ |-—__. 
0 6.44 
—_—_—_——— |-—_——_- 
0.04 2.87 
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be 
3) 
Locality where | 
MANUFACTURER. Trade name or brand. sample was 3 
taken. a 
=| 
& 
»_ 
2 
oP) 
Farmers’ Fertilizer Co., Standard special ‘Franklinville.|4792 
Syracuse, N. Y.! formula. : 
Farmers’ Fertilizer Co., Club and grange East Aurora. Fee 
Syracuse, N. Y.| formula. | 
eS 
Farmers’ Fertilizer Co., Standard phos-|Kast Aurora. |4836 
Syracuse, N. Y.} phate. 
John Finster, Home trade bone|Rome. 4438 
Rome, N. Y.| eagle phosphate. 
H. Fitchard, Minetto fertilizer. (Oswego Cent.|/4926 
Minetto, N. Y. Oswego. 4933 
Geo. B. Forrester, Cabbage manure. |Flatlands. 4195 
New York City. 
Geo. B. Forrester, Complete manure|Jamaica. 4064. 
New York City.| for the potato. 
Geo. B. Forrester, Corn manure. Flatlands. 4196 
New York City. . 
Geo. B. Forrester, Muriate of potash.|Flatlands. 4198 


New York City. | 
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In 100 PouNps OF FERTILIZER. 


roy 
of 




































































3. [222 | cig | seg | cae | cede 
ae ece arte fe Sk: ee ga8 
no nea Q, n & nto nee mn Rees 
met leeeces ul Gaae 1) Sao | fase i | eames 
s" | sane | G8h | bes | BES | BFan 
a a ay am aw a 
Guaranteed —— 6 alt we 
Found 7.95 10.39 2.83 4.42 
Guaranteed 0.82 8 1.08 
Found 1412 9.46 10.19 1.08 Os21 aria | 
: | 
Guaranteed 1.28 9 = 
Found 15.27 10.28 11.87 2.14 0.31 6.60 
Guaranteed 7 8 2 | 
Found 0.75 iets 9.68 LOL 0.35 1.87 
| 
Below guarantee 0.25 ¢ Pp ROVST 0.49 
Guaranteed 3 5.50 1.50* 
Found 2.51 8.25 10.41 71 1.09 2.87 
Below guarantee 0.49 | 
Guaranteed 4.73 5 4 
Found 5.19 6.97 6.97 9.89 4.75 6785 
Guaranteed 3.70 5.50 10 | 
Found 4.77 7 fi 9.62 4.58 6.82 
Below guarantee | 0.38 
aed | 
Guaranteed 3.91 6.50 8 — 4 | 
Found 4-8% 6.35 6.35 10.30 4.02 5:93 
| | 
Guaranteed —_—— | —— | 50 ae aoe 
Found 50.20 


* Potash present in form of sulphate. 
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MANUFACTURER. 


Geo. B. Forrester, 
New York City. 


Geo. B. Forrester, 
New York City. 


Geneva Coal Company, 
Geneva, N. Y. 


Geneva Coal Company, 
Geneva, N. Y. 


Geneva Coal Company, 
Geneva, N. Y. 


Geneva Coal Company, 











Geneva, N. Y.| potato manure. 


Globe Fertilizer Co., 
New York City. 


Globe Fertilizer Co., 
New York City. 


~ 


Globe Fertilizer Co., 
New York ene 








ke 
@ 
Locality where 
Trade name or brand. sample was g 
taken. a 
a 
Ae 
~~ 
8 
mM 
iNitrate of soda. {|Flatlands. 4197 
Sulphate of am-/Flatlands. 4199 
monia. 
Early trucker. Geneva, 5244 
Oats and barley;Geneva. 5242 
special. 
Ten and ten. Geneva. 5245 
eta Ps a 
Standard corn and ,;Genevya. 5243 
Banner fertilizer. |Worthville. |4900 
Pierrepont 
Manor. 4906 
Dauntless. Worthville. [4899 
Pierrepont 
Manor. 4905 
Prolific. Pierrepont 
Manor. 4907 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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- HOO 
°g oak 
os] 
at heer 
B= Ap os 
B7 | Baas 
om om 
15 _—- 
15.54 
20 
20.34 
3.30 7 
3.06 8.29 
0.24 | 
0.82 8 
0.93 8.46 
—- | 10 
| 10.92 
2.47 7 
2.69 7.33 
0.75 8 
0.91 9.18 
0.75 8 
1.19 10.38 
2.06 7 
2.02 9.06 


In 100 Pounps oF FERTILIZER. 


of 
total phos- 
phoric acid. 


Pounds 


of 
water-sol u- 
ble potash. 


Pounds 


eee 





9.64 


oe eee 





| | 





of 
water-sol u - 
ble nitrogen. 


Pounds 


ee 


of 
water-so lu- 
ble phos 
phorie acid. 


Pounds 





awe ee 


| 











———q—S ) qq] um — | -________. 








— | | | ee 








ee | en ee | 








ee | | eee 
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MANUFACTURER. 


Great Hastern Fertilizer Co., 
Rutland, Vt. 


Great Eastern Fertilizer Co., 
Rutland, Vt. 


Great Eastern Fertilizer Co., 
Rutland, Vt. 


Co., 


Great Eastern Fertilizer 
. Rutland, Vt. 


Great Eastern Fertilizer Co., 
Rutland, Vt. 


Great Eastern Fertilizer Co.., 
Rutland, Vt. 





Great Eastern Fertilizer Co., 
Rutland, Vt. 





Great Eastern Fertilizer Co., 
Rutland, Vt. 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 








Trade name or brand. 


Locality where 
sample was 
taken. 


| Station number. 


En glish wheat/Gardnertown.|4249 


grower. 


Garden special. 


General dissolved|Penn Yan. 


bone. 


General fertilizer. 


Grain and grass. 


i\Half and half. 





Northern corn spe-|Orient. 


Voorheesville|4493 
Pearl Creek. |4700 





Jamaica. 4096 
Orient. 4148 
Stanley. 5226 

5144 


-—— 


Pearl Creek. |4701 


Gainesville. |4731 
Dresden. 5161 
Camden. 4913 


Sagaponack. |4174 


4149 


cial. Gardnertown:|4250 

Adams. 4898 

Oats, buckwheat! Wellsville. 4765 

and seeding|Adams. 4897 
down. 
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In 100 PounpDs oF FERTILIZER. 












































oe |ioeee |) oes [Laue lane | comes 
5 29 43 o% Be ea % 
no nm B n — kes me ne AO 
ee | gtss-| 288 | gee | Bas | Beet 
a = sd fas] o 
ora | eats 228, | 38s Fes SESE 
oa ay av oy ou ey 
Guaranteed 0.83 8 2 
Found 0.87 8.75 10.66 1.94 0.63 4.01 
Guaranteed 3.30 6 8 
Found 3.44 6.93 8.30 7.85 0.51 4.79 
| 
Guaranteed 14 AES i Le le, 
Found 15.10 15.55 10.56 
Guaranteed 0.82 8 4 
Found 1.09 8.54 9.67 3.98 0.04 5.07 
| | 
Guaranteed 2.47 8 2 
Found 250 7.90 8.56 1.95 1.03 5.28 
eee ee $$ | | ——___]___ 
Guaranteed 3.29 9 rt 
Found 2.68 9.74 19.25 as 0.78 8.39 
Below guarantee 0.61 
| 








Guaranteed 0.82 8 
Found 1.03 8.63 





11.62 





Guaranteed 2.88 8 > ce 
Found 2.95 8.51 9.91 2.39 0.85 6.31 
Below guarantee 
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ke 

c-) 

Locality where q 

MANUFACTURER. Trade name or brand sample was 5 

taken. A 

FI 

2 

» 

8 

n 
Great Eastern Fertilizer Co., Schodack special. |Stanley. 5225 

Rutland, Vt. 

Great Eastern Fertilizer Co., Soluble bone and|Dansville. 4621 
Rutland, Vt.! potash. Gainesville. |4732 


| Remsen. 4866 








Great Eastern Fertilizer Co., Vegetable, vin e/Gardnertown.|4251 
Rutland, Vt.: and tobacco fer-| Wellsville. 4764 





tilizer. Camden. 4912 
Great Eastern Fertilizer Co., Wheat special. Stanley. 5227 
Rutland, Vt. 
Griffith & Boyd, Cereal bone plant-|Franklin Iron 
Baltimore, Md.| food. Works. 4546 
Griffith & Boyd, Farmers’ im-|Dundee. 5166 
Baltimore, Md.} proved phos- 
phate. 
| 
Griffith & Boyd, Farmers’ potato|Gorham. {5216 


Baltimore, Md.! manure. 





Griffith & Boyd, Garden guano. Gorham. 5217 
Baltimore, Md. 





em 


Griffith & Boyd, General crop. Dundee. 5165 
Baltimore, Md. 





New York AGRICULTURAL EXPERIMENT STATION. 
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Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Yound 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 





In 100 Pounps oF FERTILIZER. 


of 


nitrogen. 


Pounds 


of 
available 
phosphoric 


Pounds 


of 
phos- 
phorie acid. 


total 


Pounds 


of 
water-solu- 
ble phos 
phoric acid. | 


Pounds 


ee | | — | | 


rn | 











—_——————— | —— — —,./- | 











Ee 


82 
.69 








—_— ——————————_-, | — — | 











—_——_ ee ee 






































sq | cag | 
gs8 | 38% 

mB 
SEs | 25s 
Ay oH 
8 
7.60 0.43 
0.40 
2 
1.85 
3.25 
3.46 0.67 
2 
2.28 0.41 
——_—__——_|_—___———__|_——_- 
2 
2.31 0.36 
eid GAP 
1.50 
2.05 0.24 
9 
10.46 0.27 
4.50 
3.96 
0.54 

| 

4 
4.84 0.17 
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COL 





Locality where |- 





MANUFACTURER Trade name or brand. sample was 
taken. 
Griffith & Boyd, Grain grower spe-|Dundee. 


Baltimore, Md.| cial. 


Griffith & Boyd, Original super-| Dundee. 
Baltimore, Md.| phosphate. 


John Haefele, Ground steamed|Amsterdam. 
Albany, N. Y.| bone, H brand. |Albany. 





Hammond’s Slug-Shot Works, Sward food. Fishkill 
Fishkill Landing, N. Y. Landing. 
G. L. Harding, Up-to-date general|Binghamton. 


Binghamton, N. Y.| fertilizer. 





Isaac C. Hendrickson, Long Island fertil-|Jamaica, 
Jamaica, N. Y.| izer. ; 





S. M. Hess & Bro., Keystone bone/Mattituck. 
Philadelphia, Pa.|. phosphate. 





S. M. Hess & Bro., Potato and truck|Mattituck. 
Philadelphia, Pa.| manure. 





S. M. Hess & Bro., ‘Special potato ma-!Woodhaven. 
Philadelphia, Pa. nure. 





C1 
@ | Station number. 
1 


5168 


4463 
4484 


4243 


4338 


4063 


4138 


4137 


4093 
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In 100 Pounps or FERTILIZER. 























| 
























































Say ce Se ee ee 
° no n= & 26) me nee mn he eS 
ga |eese | B88 | gic | Hee | Beet 
G > a is) = oo Let ce ¢ 
s* gees 28 ide | SF | Brae 
Guaranteed 10 a 
Found 10.38 ae 2e 2.08 4.29 
Guaranteed ——— | 14 ee 
Found 13.55 16.06 9.02 
Below guarantee 0.45 
| —] —] — 
Guaranteed pa a on 20. ¢1 ee ae 
Found 3.20 eda be 1.66 
Below guarantee 3.59 
| 
Guaranteed Zoe ee 4.57 pies ly). 
Found 2.08 0.80 3.41 4.37 1.74 
Below guarantee 0.27 
f 
Guaranteed S215 6.25 4.50* | 
Found 3.86 8.07 11.94 4.83 0.45) i) 3.06 
Guaranteed 2 6 4. cere ae 
Found 1.03 5.48 9.88 6.29 0.25 
| 
Below guarantee 0.97 | 0.52 | | 
| | | 
Guaranteed 0.80 9 t | 
Found 1.02 10.538 12.46 eo 0.56 0.58 
oe ee | eS | ee 7 
Guaranteed 2.50 8 6 
Found 2.60 8.06 10.21 7.27 LAT 1 
Guaranteed 3.25 8 % 
Found 3.51 9.33 10.52 6.82 1.70 4.01 





* Potash present in form of sulphate. 
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MANUFACTURER. Trade name or brand. sample was 


C. C. Hicks, 


C. C. Hicks, 


C. C. Hicks, | 


Hubbard & Co., 


Hubbard & Co., 


Hubbard & Co., 


Locality where 


taken, 


| Station number. | 





Penn Yan. igs 


Prolific. Penn Yan. 5155 
Penn Yan, N. Y. 


Animal bone. 
Penn Yan; WN; ‘Y- 








Soluble bone. Penn Yan. 5154 
Penn Yan, N. Y. 


—_— | —_— ———— | OO | 


Farmers IXL sgu-|Franklinville.|4778 
Baltimore, Md.| perphosphate. 


ee 





| 





Oriental phosphate|Franklinville.|4777 
Baltimore, Md.| for wheat and | 


grass. 


| 


Warranted  pure/Franklinville./4779 
Baltimore, Md.} raw bone. 


Imperial Fertilizer Co., L. I. .special for}Hollis. 4089 
New York City., potatoes and 
a. Crock, 











Imperial Fertilizer Co., Imperial ten  per|Hollis. +000 





New York City.| cent. guano. 


Loltiad 


Ingersoll Packing Co., Bone. ; South Lima. Lassa 





Ontario, Can. | 
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IN 100 Pounps oF FERTILIZER. 
3, |cse | say | 33, | Sed | Seog 
Gio tmceent | “Se [aiagardeigs. | 323 
no en Os mn i Age ne nt AO 
pa | ees’ | Bes | Bae | Bae | Bees 
aa SaaS 2°8 BES BBs SSSA 
Pu ay av ey ov ow 
Guaranteed 1.85 9 1 4 ——_—- 
Found 2.04 9.56 13.85 4.20 0.83 ‘ee 
—— | | | J —_____]|—_—_ 
Guaranteed 0.82 10 8 aa | 
Found 0.95 10.70 11.47 8.13 0.65 ) 8.21 
Guaranteed —— | 14 ——_ | ———_ - 
Found 13.69 16.80 9.41 
Below guarantee 0.31 
| 
Guaranteed 1.64 9 1.75 —_——__ 
Found 4-355 10.75 11.96 1.62 0.64 7.39 
Guaranteed 0.82 8 1.50 
Found Ledt 9.92 144.25 1.59 0.16 6.88 
Guaranteed 3.29 ae mo | eee 
Found ; 3.29 26.50 0.50 
| — f — | |__| 
Guaranteed S. 71 ti 7 —_ 
Found 3.40 9.28 11.41 7.12 2.13 3.64 





Below guarantee 0.31 | 


| 





Found 


Below guarantee 


Guaranteed 


Guaranteed : 
Found 
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Locality where 
MANUFACTURER. Trade name or brand.| sample was 
taken. 
Ingersoll Packing Co., Brand B. South Lima. | 


Ontario, Can. 


Ingersoll Packing Co., Flesh. South Lima. 
Ontario, Can. 





Ingersoll Packing Co., Flesh and potash. |South Lima. 
Ontario, Can. 


International Seed Co., A-1-special Queens. 
Rochester, N. Y.} manure. Horseheads, 
International Seed Co., Hlectrie guano. Holland. 


Rochester, N. Y. 


International Seed Co., Grain and grass. |Canaseraga. 
Rochester, N. Y. Remsen. 
International Seed Co., Potato and truck|Oxford. 
Rochester, N. Y.| manure. So. Livonia. 
Remsen. 
Geo. A. Ives, Corn and _ oats|Bainbridge. 


Bainbridge, N. Y.| special. 





Jamestown Fertilizer Co., Grain and seeding|Jamestown. 
Jamestown, N. Y.| brand. 


COL — 


rN 
5 | Station number. 


4581 


4582 


4084 
5172 


4813 


4742 
4864 


4366 
4577 
4865 


4359 
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In 100 Pounps or FERTILIZER. 





Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 





Guaranteed 
Found 





Guaranteed 
Found 


Below guarantee 
































4 bel eal Soy pe f 
Se aio S25 ond 
bo mi es 8 
ge | $28: | 35 | $28 
= Op as Sv aao 
8" gene | p28 pFs 
10 _ 2 —_—- 
11.93 2.33 
7 _—_—— 5 ———— 
7.35 10.76 | 
| 
Jf ae 7 Paige Somers 
6 wae 4 ( 
7.24 8.31 ToLt 
aS SS ae cae 
2.40 6 10 
2.69 6.87 9.51 10.31 
0.82 8 2 
2.14 8.62 9.84 2.18 
| 
1.65 10 2 
1.51 gH a 12.31 2.16 
| 
1.25 8 a3 
1.29 10.05 11.55 7.60 
0.82 : 8 4 
0.90 8.72 10.19 4.08 
0.82 7 | 2 
1 6.65 8.19 2.59 
0.35 


“ Potash present in form of sulphate. 


12 


of 
water-sol u- 
ble nitrogen. 


Pounds 


0.13 


.29 


.o4 


.79 


.46 


EF 


.52 


—— 


14 


————— 


of 


water-solu- 
ble phos- 
phoric acid. 


Pounds 











——$—$ __ 








—_——_—___—_ 





178 Report oF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 


_ 














ke 
oO 
Locality where q 
MANUFACTURER. Trade name or brand sample was | 
taken. A 
a 
2 
f S 
7 8 
n 
Jamestown Fertilizer Co., Oats and buck-|Jamestown. |5099 
Jamestown, N. Y.| Wheat special. | 
Jamestown Fertilizer Co., Potato, grain and|Jamestown. |5100 
Jamestown, N. Y.! grass. 
Jarecki Chemical Co., Bone and _ phos-|Bath © 5190 
Sandusky, Ohio.| phate mixture. 
Jarecki Chemical Co., Double fish guano.|Bath. 5189 
Sandusky, Ohio. 
Jarecki Chemical Co., Fish and potash/Bath. 5191 
Sandusky, Ohio.| potato and _  to- 
bacco food. 
Jarecki Chemical Co., Fish and potash|Machias. 4799 
Sandusky, Ohio.| grain special. 
Jarecki Chemical Co., Lake Erie fish|Machias. 4800 
Sandusky, Ohio.} guano. Gowanda. 5087 
Jarecki Chemical Co., No. 1 fish guano. |Machias. 4798 
Sandusky, Ohio. Gowanda. 5084. 
Jones Fertilizer Co., Bone and potash. |North Collins.|5064 — 


Cincinnati, Ohio. 
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In 100 Pounps oF FERTILIZER. 

























































































Saal 2 © a Nee See ee a wt ines 
° gree °°8 oF ic | ats oFos 
al werk ae | ed fe | Sad 
ge | eat; | S38 | S58 | 355 | 357% 
a8 erage || asa: (ses | ces: | sfee 
a | Ay ay Ay am 
Guaranteed ——— | 10 Pe 
Found 11.14 41352 2.49 8.01 
} | | | 
| | | | ee 
Guaranteed 0.82 8 | 4 | | 
Found 0.64 8.41 10.38 2.83 | 0.11 5.81 
Below guarantee sR 4 
. | | 
Guaranteed 2.10 | —— } 1b 0.50* | 
Found POLL 16.72 0.55 0.73 | 4.638 
; | HS es 
Guaranteed 2.47 12 1 ———_ | 
Found 2.34 11.88 13.01 1.58 L176 | 8.36 
ame ised 
Guaranteed 0.86 9 4 
Found 0.83 11.91 13.12 1.91 0.42 8.05 
Below guarantee 2.09 
: | | 
Guaranteed 1.20 9 4 
Found 0,97 10.11 11.97 Paral, 0.45 6.53 
Below guarantee 0.23 1.80 
} 
| 
AS as Se 
| | | 
Guaranteed L275 +6110 teas: | 
Found prey 10.79 12,.15—.) ,¥ 45... 0.51 Org i! 
| | 
eee see ge a 
Guaranteed 0.85 10 1 ————- 
Found 0.82 | 11.30 12.06 hae ees 6.95 
| 
Kes © FS a ala a 
| 
Guaranteed 1.95 8 4* | 
Found 2.04 6.77 9.82 3.98 AS Wi aR ey ba 


Below guarantee 1.23 | 





* Potash present in form of sulphate. 
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MANUFACTURER. 


Jones Fertilizer Co., 


Cincinnati, Ohio. 


Jones Fertilizer Co., 


Cincinnati, Ohio. 


Jones Fertilizer Co., 


Cincinnati, Ohio. 


Jones Fertilizer Co., 


Cincinnati, Ohio. 


Jones Fertilizer Co., 


Cincinnati, Ohio. 


Lackawanna Fertilizer Co., 


Moosic, Pa. 


Lackawanna Fertilizer Co., 5 
Moosic, Pa. 


Lackawanna Fertilizer, Co., 
Moosic, Pa. 


Lackawanna Fertilizer Co., 
Moosie, Pa. 


Lackawanna Fertilizer Co., 
Moosic, Pa. 


Locality where 
sample was 
en. 


Trade name or brand. 


Station number. 





North Collins. |5067 


ee 








Jewel phosphate. 


Jones’ reliable. North Collins. |/5066 


Miami. Valley/|North Collins.|5063 
phosphate. 


Special tobacco. {North Collins.|5068 


Tobacco and _ po-|North Collins.|5065 
tato grower. 














Acid phosphate. (Southport. 5177 

Alkaline bone. Southport. a 

Bone  superphos-|Southport. wie 
phate. - 

Moosic phosphate. |Southport. ae 

Special manure. (Southport. 5180 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 





Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
ound 


Guaranteed 
Found 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 


of 
of 



































oo oe 
ce 33 
& | es as 
3h | gea3 | $a 
ss Epos gis 
° Oo SAS orm 
a, a | ov 
1.25 9 
1.05 8.92 11.87 
| | 
mee tic. >| 
2.05 7.50 
2.62 8.47 13.52 
| 
a aes | et 
2.87 ] | 
3.22 8.15 12.44 
0.85 | 
| 
2.47 9 
2.57 10.96 15.80 | 
4.20 8.25 
4 8.62 11.26 
———_ | 14 
16.40 17.28 
_— 8 
7.94 9.98 
1.65 10 
1.66 10.06 11.66 
| 
Lez 7 
1.55 7.33 9.23 
2.50 10 
2.42 10.48 12.18 





* Potash present in form of sulphate. 


of 
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Ba 028 Bod 
og 3 oF re 3 
gue ee gee 
oO [aofmed) 
SEs Bes 3 ad 
Ay Au Ay 
0.08 | 1.19 
1.25 
1.81 0.70 3.54 
| 
ge | 
me Ca w< <2 eed f) | 
3.67 | 0.78 | 2.06 
| | 
| 
ome 
2..50* 
4.17 0.74 | 1.64 
| 
6* | | 
7.40 0.87 | 3.55 
| 
a Se ee ——_—_—__—__|__—_—- 
| 
| | 11.94 
sl a 
1.62* 
2.93 2.98 
nme saeuned) 
2 | 
1.89 0.82 | 6.64 
(ate Sacra aS ——____ |———_- 
1.50* 
2.73 0.78 4.97 
| | 
Bie ei lta 
6.50* 
6.32 1.47 7.22 
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Locality where 


MANUFACTURER. Trade name or brand. cas was 
aken, 





























EF. R. Lalor, Canada hard-wood|Milton. 
Dunnville, Ont., ey ashes. Rome. 
Lazaretto Guano Co., Ammoniated bone|Rome. 
Baltimore, Md.| phosphate. 
Lazaretto Guano Co., Extra ammoniated|Marathon. 
Baltimore, Md.| bone. Rome. 
Caledonia. 
Lazaretto Guano Co., Extra hop and po-|Hamilton. 
Baltimore, Md.| tato manure. 
Lazaretto Guano Co., Fruit and vine. Marathon. 
Baltimore, Md. ‘Caledonia. 
Watertown. 
Lazaretto Guano Co., Gaines’ bone and/|Sherburne. 
Baltimore, Md.| potash. 
Lazaretto Guano Co., Gaines’ corn and|Sherburne. 
Baltimore, Md.} oat special. 
Lazaretto Guano Co., Gaines’ grain and|Sherburne. 
Baltimore, Md.| grass. 
Lazaretto Guano Co., Gaines’ hop and|Sherburne. 


Baltimore, Md.) potato. 


i 
| is oo | Station number. | 
ho 


4433 


mn He He He 
On o> Be OO 
we) o> GC) bo 
We) AON > 


He ee 
Cm Ww 
0 nora) 
Or OD 


4392 


4391 


4390 


4393 
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a4 Hoo Hy: HH! Hig C= ae 
. omen eos oF g ono ot asd 
s | @s as | $2 | $2 | ge8 
BD =a © ites 15 LO 
ao aaa oak Bas. 4285 ao 
2 os So = Pee) 
pa | Shee | Boe | Sef | BSS | Besa 
mo Ay | a at am fy 
Guaranteed ——_ | ——- | 1 4 .50* —— 
Found 1.97 Dros 
aioe. | 
|_—_—— 
| 
Guaranteed 0.82 9 2 eee 
Found 0.86 8.96 10.69 ha 0.46 6 
Guaranteed 0.82 8 4 
Found 0.78 8.20 9.65 4.46 0.34 4.72 
a ae ee 
Guaranteed 0.82 10 8 | 
Found 0.91 10.65 11.65 7.81 0.39 8.10 
{ 
Guaranteed 0.82 10 8 
Found 0.89 1OS7¢. Tie 72 7.69 0.34 8.50 
Below guarantee 0.31 
| 
Guaranteed —— | 10 2 es 
Found 12.58 13.67 2:14 9.27 
Guaranteed 1.03 8 3 
Found 0.91 8.12 9.53 Broo 0.23 4.79 
(i ae rome Se AER: 
Guaranteed 0.82 8 4 | 
Found 0.85 8.60 9.97 4.47 0.43 | 6.09 
| 
ar) Ts = a DT I BS 
Guaranteed 0.82 10 8 ——— | 
Found 0.67 10.74 11.63 7 O.br of) Sav 
Below guarantee i | 


* Potash present in form of sulphate. 
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MANUFACTURER. 


Lazaretto Guano Co., 





Locality where 
sample was 
taken. 


Trade name or brand. 


| Station number. 





Landers’ corn,|Whitney Pt. |4327 


Baltimore, Md.| oats and  buck- 
wheat. 

Lazaretto Guano Co., Landers’ special} Whitney Pt. |43828 
Baltimore, Md.} potato manure. 

Lazaretto Guano Co., Leathersich’s bone|Caledonia. 4664 
Baltimore, Md.| and potash. ; 

Lazaretto Guano Co., N. Y. standard No.|Caledonia. 4665 
Baltimore, Md.) 2. 

Lazaretto Guano Co., N. Y. standard po-|Marathon. 4325 
Baltimore, Md.| tato manure. Watertown. /|4883 

Lazaretto Guano Co., Retriever animal|Binghamton. |43854 
Baltimore, Md.| bone. 

Lazaretto Guano Co., Special onion and|Watertown. »* |4886 
Baltimore, Md.| cabbage. 


Liebig Manufacturing Co., 


Fruit and vine. Marlborough. |4960 


Carteret, N. J. 


Liebig Manufacturing Co., 


Peach tree No. 1. |Marlborough.|4959 


Carteret, N. J. 
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Guaranteed 
ound 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Be Ces tlpeaeed| | tose | Soe 
Bo neds Be | 0 38 $2 | ges 
ue jmee. | SB | ge8 | 3s | este 
a2 Peo aso Ae © Ago BeoS 
5" 283 | p36 ge BPs gel 
123 tbn'S 8 
1.08 | 9.29 | 10.57 | 3.05 0.25 5.52 
aie 
| 
0.82 | 8 4 
0.80 | 8.05 9.77 | 4.40 0.38 4.91 
| | 
10 5 
10.26 | 10.98 | 5.12 7.61 
| | 
| | 
10 9p usd 
E40 naleiO, Be | ICT le Be12 | 0.54 6.50 
0.40 | 
ees ee — |} — 
DATs We Ske 
2.53 | 7.80 9.29.41. 8 1.28 5.62 
| 
me TS meat al oe aes eee 
1.85, 39 | 4 | 
95 Gi 9220" bp 18.52.1420 0.60 6.30 
| 
B29 1 77 8 
3790 Ute ae nl 10: 0dys ins 1.07 4.74 
REE ARTA ah = och le ao lees 
1.60 | 8 7 
1.82 | 9.56 | 10.44 | 6.92 0.50 1.60 
| 
Sa ae aes Ce TD oks PT eee 
1.60 | 6 10* eee 
es 8.66 9.42 | 10.74 0.38 | 1.13 





In 100 Pounns oF FERTILIZER. 
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of 
of 
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MANUFACTURER. 


Liebig Manufacturing Co., 


Carteret, N. 


Liebig Manufacturing Co., 


Carteret, N. 


Liebig Manufacturing Co., 


Carteret, N. 


Lister’s Agri’] Chemical Works, 


Newark, N. 


Lister’s Agri’l Chemical Works, 


Newark, N. 


Lister’s Agri’] Chemical Works, 


Newark, N. 


Lister’s Agri’] Chemical Works, 


Newark, N. 


Lister’s Agri’] Chemical Works, 


Lister’s Agri’ Chemical Works, 


Newark, N. J.| 2. 


J. 


ast POlieg, UNO. 2s 


Locality where 
sample was 
taken. 


Trade name or brand. 


| Station number. | 





Potato and corn. |Marlborough.|4956 
| 


Soluble bone and meee jos 





Standard ammo-|Marlborough.|4958 


J.| niated superphos- 


phate. 











Ammoniated  dis-|Syracuse. 4276 
J.| solved bone. Utica. 4452 
Animal bone and|Utiea. ae 
J.| potash, No. 1. Gainesville. 
Boonville. 4857 
Animal bone andjGainesville. |4740 
J.| potash, No. 2. 
| 
Cauliflower and Jamaica. |4078 
J.| cabbage  fertil- | 
izer. E 
| : 
Celebrated ground New Suffolk. |4162 
Newark, N. J... bone. 
| Le pias. re 
Corn fertilizer No. Orient. 4150 
Otego. 4530 
4225 


lames: 
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In 100 Pounps or FERTILIZER. 


ns 


Guaranteed 
Tound 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 





Guaranteed 
Found 


Guaranteed 
Found 



































27 fare 


of 
water-solu- 
ble nitrogen. 


Pounds 


of 


water-so lu- 


ble phos- 
phoric acid. 


Pounds 


























= [ee | te | | 
ff e 4 Ss BS 
no EPSP pe nHO 
Be | Beds aes 325 
5° Sans 22's. SEs 
a Ay Py Ay 
pes 6 6 
3.08 6.96 9.19 6.04 
| ep 
sears ne Beeson | 
12.40, )| 414,69. 1.9.98 
| 
PRESEN 7 Semeetewe rar Reena meerane al names 
5a 10 1.50 | 
DeoT Liles, 1} yids 25 1.83 
Sonica ee 
1.81 9 1.50 
1Ohie) aOR5S ph 42042 2.39 
ee ee re en —_—S—_ |__| ———————— |——_— 
eran tier 5 
9.68 | 10.10 5.20 
| 
ee 3 
9.63 | 10.36 2.98 
| 
0.37 | 
| 
3.70 7.50 z 
3.60 8.99 9.72 q 
‘ee ee 
2.70 | ——— | 12 | ——— | 
2.79 12,58 1] | 
ee | baeren | | 
1.81 9.25 
1BO72 | 1015-112? 
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be 
oO 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 5 
taken. a 
=| 
ee 
~~ 
8 
mM 
Lister’s Agri’] Chemical Works, Corn and _ potato|Wayland. 4611 
Newark, N. J.) fertilizer. 
Lister’s Agri’] Chemical Works, Crescent bone|Southampton.|4194 
Newark, N. J.| dust. Wayland. 4617 
Lister’s Agri’] Chemfcal Works, Fruit and _ vine/Thiells. 4964 
Newark, N. J.| fertilizer. 
Lister’s Agri’1 Chemical Works, G. brand. Cortland. 4312 
Newark, N. J. Leroy. 4678 
Walton. 5002 
Lister’s Agri’] Chemical Works, Harvest Queen|Amsterdam. |4465 
Newark, N. J.| phosphate. Williamst’wn|4911 
Lister’s Agri’1 Chemical Works, Lawn fertilizer. Elmira. 5175 
Newark, N. J. 
Lister’s Agri’] Chemical Works, Oneida special. Earlville. 4384 
Newark, N. J. Cazenovia. 4413 
Nicnols. 5029 
Lister’s Agri’] Chemical Works, Perfect fertilizer. |Geneseo. 4648 
Newark, N. J. Holland. 4815 
Lister’s Agri’] Chemical Works, Potato manure. Jamaica. 4072 
Newark, N. J. Bridgehamp- 
ton. 4167 


Fulton. 4937 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 





Guaranteed 
Found 


3 Pounds of 
nitrogen 


In 100 Pounps oF FERTILIZER. 


of 


Pounds 


available 
phosphoric 











| | 





| 7 —— | 


1.24 


1.46 


0.62 
0.80 


1.24 
1.39 


3.70 
3.64 


—————— _—— | ff 


























eel paar Z 
es ond 
8 23 
Ces nh 
BSS | B80 
52 5 FO 
ae Ay 
$1.25 8.19 
11 wae 
12.34 
8 7 
10.14 7.89 
4 
9.90 4.14 
| 
2 
Tosh 2.10 
|-—_—___—— 
| 3.50 
9-21-48. 99 
1* 
210 hve 17 
| 
| 
| 2 
12.26 1.95 
9.51 7.55 


* Potash present in form of sulphate, 









































Hig ey , 
oF Oo ones 
= bo =40'9 
ce | eae 
8a | 38°5 
fag seen 
SFA 5 EO'a, 
Ay Ay 
0.53 4.86 
0.64 
0.98 
ee 
0.16 | 5.58 
| 
foeeeenae 
0.85 7.41 
——- 
0.96 0.10 
0.138 8.45 
| 
rs ae 
| 
| 0.55 8.30 
| | 
1.95 6.64 
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i 
oO 
Locality where | 
MANUFACTURER. Trade name or brand. sample was g 
taken. A 
i 
i 
E 
wm 
Lister’s Agri’] Chemical Works, Potato manure No.|Thiells. 4963 
Newark, N. J.| 2. Collins. 5078 
Lister’s Agri’] Chemical Works, Pure raw _ bone|Utica. 4449 
Newark, N. J.| meal. Collins. 5081 
Nichols. 5031 
Lister’s Agri’]1 Chemical Works, Special beet fer-|Utica. 4447 
Newark, N. J.|_ tilizer. 
Lister’s Agri’] Chemical Works, Special corn fertil-|Cortland. 4313 
Newark, N. J.| izer. Otego. 4531 
Walton. 5004 
Lister’s Agri’l1 Chemical Works, Special crop| Wayland. 4616 
Newark, N. J.| grower. 
| 
jes 
Lister’s Agri’] Chemical Works, Special potato| Utica. 444s 
Newark, N. J.| fertilizer. Kast Aurora. |4827 
Collins. [5079 
| 
Lister’s Agri’] Chemical Works, Special ten  per|Southold. |4156 
Newark, N. J.| cent potato. Utica. 14451 
Lister’s Agri’l Chemical Works, Special tobacco} Fulton. 4936 


Newark, N. J.| fertilizer. 
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bi 

@ 

Locality where q 

MANUFACTURER. Trade name or brand.| sample was 3 

taken. A 

qa 

= 

3 

rae 

n 

Lister’s Agri’]1 Chemical Works, Special wheat!/Livonia 

Newark, N. J.| fertilizer. Station. 4564 


Mt. Morris. |4625 
Rushville. §212 





Lister’s Agri’]1 Chemical Works, Standard pure|Bridgehamp- 
Newark, N. J.| bone superphos-| ton. 4168 
phate of lime. Schenectady. |4475 
Mt. Morris. |4624 





Lister’s Agri’] Chemical Works, Success fertilizer. |New Suffolk. |4161 
Newark, N. J. Syracuse. 4275 
Wayland. 4612 


Lister’s Agri’l Chemical Works, U. S. superphos-| Wayland. 4613 
Newark, N. J.| phate. Nichols. 5030 

| ae: 

Lister’s Agri’] Chemical Works, |Vegetable com-| Walton. 5003 


Newark, N. J.| pound. 


- 





Lonergan & Livingston, |e Sa a Albany. 4479 
Albany, N. Y. 


Lowell Fertilizer Co., Acid phosphate. Cortland. 14808 
Lowell, Mass. | 





Lowell Fertilizer Co., Animal brand. EK. Williston. |4110 
Lowell, Mass. Carthage. 4875 
Lowell Fertilizer Co., Bone fertilizer for|\Greenport. 4145 


Cortland. 4309 


Lowell, Mass.| corn and grain. 
Fonda. 4457 
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New City. 


| Station number. 


4306 


4458 





H> On 
ee So 
He Ww 
Ho we) 


oe oe 
-4 Co 
oO Loo 
wt) HS 


LOCaENy where 
MANUFACTURER. Trade name or brand. sample was 
taken. 
Lowell Fertilizer Co., Cereal brand. Cortland. 
; Lowell, Mass. 
Lowell Fertilizer Co., Complete manure|Fonda. 
Lowell, Mass.| for vegetables. 
Lowell Fertilizer Co., Dissolved bone/Oneonta. 
Lowell, Mass.| and potash. 
Lowell Fertilizer Co., Empire brand. Cortland. 
Lowell, Mass. Oneonta. 
Waverly. 
Lowell Fertilizer Co., Fruit and vine for|Greenport. 
Lowell, Mass.| strawberries. 
Lowell Fertilizer Co., Potato phosphate. |E. Williston. 
Lowell, Mass. Cortland. 
Lowell Fertilizer Co., Tobacco manure. |Corning. 
Lowell, Mass. 
Fred’k Ludlam, Aceh. Shee Wyoming. 
New York City. New City. 
Fred’k Ludlam, Cereal brand. Marathon. 
New York City. Wyoming. 


He He He 
CO D> GO CO OD 
O> Ot lope) 
“1 2 one) 
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LECTED IN NEW YORK STATE DURING THH SPRING OF 1898. 








In 100 Potnps oF FERTILIZER. 


- 
oY) 
#e 
(aac! 
es 
je) 
| Ay 
Guaranteed 0.82 
Found 1.19 
= —————— 
Guaranteed yi 
Found 2.14 
Below guarantee | 
| 
Bei 
Guaranteed 1.65 
Found 1.98 
Below guarantee 
| 
Guaranteed a bee 
Found 1.26 
| 
jes 
Guaranteed 3.29 
Found 3.66 
| 
| 
Guaranteed poe Le 
Found the oo 
| 
atch a 
Guaranteed 4.92 
Found 4.76 
Below guarantee 
| 
a 
| 
Guaranteed 1.50 
Found her yb 
| 
| : 
Guaranteed 0.75 
Found 0.84 


| 


available 
phosphoric 
acid. 


Pounds 


—————————— 


eee 
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00 GO 


ok 


QO 


—_—_——— 7 


“1 o> 


od 


OD 


eye 





of 



































of 


water-solu- 


ble nitrogen. 


Pounds 


of 
water-s80 lu- 
ble phos- 
phoric acid. 


Pounds 





























a3 | OB g- 
as | $3 
os nto 
OB soa 
Aw (=| 
Ben |i ees 
oH ie 
1 
10.48 1.08 
3.50" 
13.98 | 3.27 
0.23 
| 
11.49 | 2.29% 
2 
8.45 | 2.31 
a 
6* 
9.81 | 5.98 
| 
6* 
10.98 | 6.28 
8* 
7.61 | 7.48 
0.57 
| doh ati  e 
z 
11.44 | 1.95 
1 
12.45 | 1.12 


* Potash present in form of sulphate. 
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Po 
oO 
ate! where ; 
MANUFACTURER. Trade name or brand. sample was 3 
taken. a 
i 
= 
~~ 
s 
io) 
Fred’k Ludlam, Dragon’s tooth| Bayside. 14105 
New York City.| brand. E. Williston. |4112 
Fred’k Ludlam, Fresh ground|Riverhead. [4133 
New York City.| bone. | 
Fred’k Ludlam, Nitrate of soda. |Riverhead.  |4134 
, New York City. 
a ae — 
Fred’k Ludlam, Special fertilizer. |Riverhead. {4126 
New York City. 
Z. F. Magill, Crematory ashes, |Fonda. 4456 


—_—-—- 





| 
| 
| 
| 
TOV, cs 
| 
| 
| 
| 








Mapes Formula and Peruvian Guano|“ A” brand ma-|Little Neck. 
Co., New York City.} nure. Binghamton. 
Collins. 5072 
; | 
Mapes Formula and Peruvian Guano|Bone. Bedford Sta. |4220 
Co., " New York City. 
| 
Mapes Formula and Peruvian Guano Cabbage and ecauli-|Little Neck. |4099 
(30; New York City.| flower manure. 
| | 
Mapes Formula and Peruvian Guano|Cereal brand. Bedford Sta. |4219 
Co., New York City. 4351 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 





Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


———_-- 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 
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Locality where 
MANUFACTURER. Trade name or brand. aor e was 
aken. 


ee ee 


Hox 
har | Station number. 
On 


Mapes Formula and Peruvian Guano|Vomplete manure Cazenovia. 


Co., New York City.| for general use. 
Mapes Formula and Peruvian Guano Complete manure|Newburg. 4244 
Co., New York City.| for light soils. | 
| 
Mapes Formula and Peruvian Guano,Corn manure, Little Neck. |4100 
Co., New York City. 


Mapes Formula and Peruvian Guano Economical potato|Bedford Sta. |4217 
Co., New York City.| Manure. Binghamton. |4347 


—_—- 





Mapes Formula and Peruvian Guano Fruit and vine. |Poughkeepsie|/4234 





Co., New York City. Clinton. 4544 
Mapes Formula and Peruvian Guano Grain brand. Binghamton. |4346 
Co., New York City. Clinton. 4545 


—_—_—_ 


Mapes Formula and Peruvian Guano Grass and _ grain|Schenectady. |4474 
Co., New York City.| spring top-dress- 
ing. 





Mapes Formula and Peruvian Guano Lawn top dressing|Bedford Sta. |4216 
Co., New York City. 





Mapes Formula and Peruvian Guano L. I. special potato 


Little Neck. |4098 
Co., New York City.; manure. 





eS OEE EES 
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o, | ose ess | of4 | of8 | ofa 
d On cn a4 Or aA oF o's 
So ae 8 as 22 ga 8 
no ne ea 2S neo nae nt SQ 
aoe ibeoes ass ear eee A208 
ae 3 as 28. ee 255 2ESe 
ay a ay a ey oy 
Guaranteed 3.29 8 4 
Found 23 Te af bas 6.14 1.44 2.4& 
Below guarantee 0.85 | 
| | 
| | — 
Guaranteed 4.94 6 6 
Found 5.19 5.96 8.96 5.96 1.44 2.09 
| | 
(ee | 
Guaranteed 2.47 8 6 —_—_—_— 
ound 2.65 9.76 11.16 6.81 1.24 4.19 
-| | | | a 
Guaranteed o.20 4 8* —__——_- 
Found 3.54 4.54 6.45 rome 1.80 2.07 
Below guarantee 0.29 
a Rog re 
Guaranteed | 1.65 5 10* —__—_ 
Found 2,2 5.63 7.69 AD TT 1.06 3.66 
| | | 
| enh eae a ie 
Guaranteed 0.82 8 4 —__—__ 
Found 1.10 8.30 9.56 4.83 0.11 5.83 
| 
ee | | | | | 
Guaranteed 4.84 | 5 7 —_____ 
Found 4.82 4.83 1428 8.04 2.41 a PBs 
| 
eS eae 
Guaranteed 2.47 3.50 2.50 —__—_ 
Found 2 2 3.99 4.43 4.44 1.84 0.94 
Below guarantee 0.45 
|] FE | |] A] 
Guaranteed 3.29 4 7* 
Found 3.58 6 8.62 8.24 1.50 226 


* Potash present in form of sulphate. 
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MANUFACTURER. 


Mapes Formula and Peruvian Guano 
Co., New York City. 


Mapes Formula and Peruvian Guano 
Co., New York City. 


Mapes Formula and Peruvian Guano|Special mixture. 


Co., New York City. 





Locality where 
sample was 
taken, 


Trade name or brand. 


Station number. 





Potato manure. Bedford Sta. |4218 





Jamestown. [5090 
Root and _ fruit|/Binghamton [43850 
brand. | 

Dundee. 15163 


—_—_— 


Mapes Formula and Peruvian Guano; Vegetable manure.|Binghamton, |4848 


Co., New York City. 


Maryland Fertilizing Co., 
Baltimore, Md. 


Maryland Fertilizing Co., 
Baltimore, Md. 


Maxson & Starin, 
Homer, N.Y; 





Maxson & Starin, 
Homer, N. Y. 





Jamestown. [5091 
4 
Alkaline bone. Mt. Morris. {4623 
| 
Linden superphos-|Mt. Morris. |4622 
phate. | 
| 
| 
—-aileee 
Complete manure|Homer. Lya09 
for fruit and | 
vines. | 
ae ‘nee 
Excelsior brand. |Homer. 14304 
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In 100 Pounps or FERTILIZER. 


of 
of 
of 


















































oo D re} hea 
: ks Q-= ee 
8 | 23 a2 | 33 
ge | $225 | $35 | $38 
— Os on ~ Aao 
8° gens B25 SF | 
Guaranteed ie SeTim}; £8 ah af 
Found | e080 7 | 96789 9.49 7.94 
Below guarantee | eid 
| 
SV 
Guaranteed 0.82 8 9 
- Found 1 7.86 p.12 9.18 
Guaranteed 3..50—|..6..50 | 12.50* 
Found 3.84 9.09 9.97 ae | 
Guaranteed 4.94 | 6 6 
Found 4.76 eiG 9.41 5.81 
| 
| ; | 
Guaranteed ——- | 11.75 prem l 2 BOO 
Found 10.63 P tobe), | 
Below guarantee 1.12 0.98 | 
| | 
2 a a 
Guaranteed —— | ll S50 
Found | LEcae 13.07 2.18 
Below guarantee | 0.32 
: ‘fam | 
Guaranteed 12650. ike 7 | 9 
Found 2.85 9 10.10 7.66 
Below guarantee 1.24 
| pee | 
ee eee eee 
Guaranteed 0.82 7 3 | 
Found 0.83 7.36 10.21 Bee | 





* Potash present in form of sulphate. 


of 
of 





























ag Bad 
ge | sek 
o (-0) 
SES Sena 
io Ay 

1.50 2.92 
——_—_——_———_ |—_—_—_- 
0.05 5.74 

| 
oe 
1.97 | 5.88 
|——_——_ 

| 
1.44 | 5.25 
4.88 

| 

| 
7.01 
a 
1.78 4.98 
0.36 4.96 


202 REPORT OF THE 


CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS 


MANUFACTURER. 


Maxson & Starin, 
Homer, N. Y. 


Homer, N. Y. 


Maxson & Starin, 


Maxson & Starin, 
Homer, N. Y. 


Maxson & Starin, 
Homer, N. Y. 


Maxson & Starin, 
; Homer, N. Y. 


Locality where 
Trade name or brand. sample was 
taken. 


Fruit and vine No.|Homer. 
ps 


Potato and cab-|Cortland. 
bage special. 


Standard  potato|Cortland. 
and corn grower. 


Three X guano. Homer. 


Vegetable and Cortland. 
onion special. 


COL 


| Station number. 


4303 


4316 


4315 


4301 


4314 


J 


Michigan Carbon Works, 
Detroit, Mich. 


Michigan Carbon Works, 
Detroit, Mich. 


Michigan Carbon Works, 
Detroit, Mich. 


Michigan Carbon Works, 
Detroit, Mich. 





Acid phosphate. /|EKast Aurora. 
Ellicottville. 


Banner dissolved Livonia Sta. 
bone. East Aurora. 





Desiceated bone. |Holland. 
East Aurora. 


Half desiccated) Holland. 


bone and half 
dissolved bone 
mixed. 


4828 
5106 


4563 
4834 


4819 
[4833 





4820 
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Guaranteed 


Guaranteed 
Found 


Found 
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0.97 | 8.44 


0.60 














Guaranteed 
Below guarantee 


Guaranteed 
Found 


Found 
Guaranteed 


Guaranteed 
Found 


Guaranteed 
Found 


Found 
Guaranteed 
Found 
Found 


Guaranteed 
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MANUFACTURER. 


Michigan Carbon Works, 


Michigan 


Michigan 


Michigan 


Michigan 


Michigan 


Detroit, 


Carbon Works, 
Detroit, 


Carbon Works, 
Detroit, 


Carbon Works, 
Detroit, 


Carbon Works, 


Detroit, 


Carbon Works, 


Mich. 


Mich. 


Mich. 


Mich. 


Mich. 











a 
(-) 
Locality where € 
Trade name or brand sample was 3 
taken. = 
= 
mt 
=) 
8 
0) 
Homestead A'Seneca. |4940 
boneblack. | | 
| 
Homestead potatc|HMast Aurora. |4832 
grower. Brocton. 51387 
Cassadaga. |5239 
nae 
Jarves drill phos-|Holland. |4818 


phate. North Colfins.|5048 


‘Red line ammoni-/EHast Aurora. |4831 
ated phosphate. |Hllicottville. [5105 


| 


Red line aaiaotete East Aurora. 14890 
manure. North Collins. pe 


Red line phosphate|East Aurora. |4830 














Detroit, Mich.) with potash. Brocton. |5136 

| 
. Poy 
Milsom Rendering and Fertilizing Acidulated bone| York. 4630 
Co., Buffalo, N. Y.| and potash. Castile. 4729 
Penn Yan. 5147 

| 

| 
ie 
Milsom Rendering and Fertilizing Ammoniated bone, Halls. [5229 

Co., Buffalo, N. Y.| and potash. 
Milsom Rendering and Fertilizing Buckwheat special, Whitney Pt. |4337 
Co., Buffalo, N. Y. Machias. 14803 

Campville. 


15022 
| 
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* Potash present in form of sulphate. 


| 





0.80 
0.86 





| 
| 
| 
| 


Below guarantee | 
Guaranteed 
Found 
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be 

© 

Locality where re 

MANUFACTURER. Trade name or brand. sample was 5 

taken. = 

| 

ke 

att 

2 

7) 
Milsom Rendering and Fertilizing Buffalo fertilizer. ,Tully. 4297 
Co., Buffalo, N. Y¥. Perry. 4716 


Campville. 5020 





Milsom Rendering and Fertilizing|Buffalo guano. Sidney. 4361 
Co., Buffalo, N. Y. Castile. 4728 
Campville. 5021 


Milsom Rendering and Fertilizing;Cabbage special. |Gorham. 5219 
Co., Buffalo, N. Y. Halls. 5228 


Milsom Rendering and Fertilizing|Celery special. East Avon. [4658 
Co., Buffalo, N. Y. 


Milsom Rendering and Fertilizing,Celery special No.|South Lima. |4588 





Co., Buffalo, N. Y.| 6. 
Milsom Rendering and Fertilizing Corn fertilizer. Cincinnatus. |4335 
Co., Buffalo, N. Y. Franklinville.|4785 
Milsom Rendering and Fertilizing3C yclone  bone/Perry. 4717 
Co., Buffalo, N. Y.| meal. Franklinville.|4789 


Milton. 4949 





Milsom Rendering and Fertilizing|Dissolved bone. Livonia Sta. |4568 
Co., Buffalo, N. Y. Boonville. 4862 
\Milton. 4950 
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Sc, ae Pee od oe ied eee ee ace eee 
2 29 Bg me: 33 28 
no angen n =~ nity ne ne HS 
ee) posted) | eas) league | tas | aes 
ae 52S 2 cB, B25 Bes SEs. 
Ay Ay | Ay raf Ay ay 
Guaranteed 1.85 8 1.50 
Found 1.82 7.84 10.48 7.03 0.92 5.03 
Guaranteed 0.82 8 4 ——_——. 
Found 0.80 9.06 10.57 4.09 0.47 6.88 
$$$ | | J 
Guaranteed 1.65 7 9 | 
Found 1.66 6.85 9.22 9.06 0.86 | Siwa 
~-  S e 
Guaranteed 4.12 8 12 
Found 4.34 10.12 10.34 ned 0.09 8.21 
SS cat a MA 
Guaranteed a! 8 12 ————_ 
Found ae 10.18 10.32 Lt 21 0.73 0:27 
Below guarantee 0.79 
| eae 
Guaranteed 2.50 8 2 
Found LG 8.27 of ee 0.28 5.83 
Below guarantee | 0.40 
Guaranteed 2.47 —_—_——_ 22 (PE A | YE SE RY eS Se 
Found 3.21 Dey OL 1.55 
Guaranteed 11 eres 
Found 13.05 13.29 5.37 








* Potash present in form of sulphate. 
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es 


Locality where 
MANUFACTURER. Trade name or brand. sere was 
taken. 


| Station number. 





Milsom Rendering and Fertilizing)Dissolved bone- Livonia Sta. |4571 
Co., Buffalo, N. Y.; black. 


fide: 


Milsom Rendering and Fertilizing Dissolved bone McDonough. |4868 








Co., Buffalo, N. Y.; and potash. Machias. 4805 
Milton. 4951 

| | 
Milsom Rendering and Fertilizing Erie king. Syracuse. 4274 
Co., Buffalo, N. Y. Tyner. 43867 
Castile. 4730 


Milsom Rendering and Fertilizing Fourteen per cent |Penn Yan. 4947 
Co., Buffalo, N. Y.; acid phosphate. : 





Milsom Rendering and Fertilizing Grain special No. Livonia Sta. |4570 
Co., Buffalo; Nowy.) 1: 





Milsom Rendering and Fertilizing Lima special for South Lima. |4587 








Co., Buffalo, N. Y.| celery. 
| 
Milsom Rendering and Fertilizing Milsom No. 2. Sidney. 4360 
Co., Buffalo, N. Y. 
Milsom Rendering and Fertilizing) Potato, hop and Syracuse. 4273 
Co., Buffalo, N. Y.| tobacco phos- Calverton. 4132 


phate. Franklinville.|4788 
| | 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


of 
nitrogen. 


Pounds 


of 
available 
phosphoric 


Pounds 
acid. 
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water-solu- 

phos- 
phoric acid. 
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7.70 | 24 | 0.45 
ee 
Te 
| | | 
lee ee. 
| | 
c6 | 
11.43 | 6.94 0.40 | 
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0.29 
| ——_ |__| 
| 
z | 
9.36 4.02 0.47 
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be 

oO 

Locality where @ 

MANUFACTURER. Trade name or brand. sample was 2 

taken. A 

| 

& 

» 

8 

mM 
Milsom Rendering and Fertilizing Special bean fertil-|Livonia Sta. |4572 
Co., Buffalo, N. Y., izer. York. 4631 
Perry. 4713 

ore | 
Milsom Rendering and Fertilizing Special cabbage| Halls. [5230 
Co., Buffalo, N. Y.| and tobacco ma- 
nure. 

Milsom Rendering and Fertilizing|Special potato. Calverton. 4131 
Co., Buffalo, N. Y. Perry. 4714 
Gorham. 5218 





Milsom Rendering and Fertilizing) Vegetable bone|Livonia Sta. |4569 
Co., Buffalo, N. Y.| fertilizer. Fenton. 5062 
Southport. 5176 





Milsom Rendering and Fertilizing Wheat, oats and/Syracuse. 4122 

Co., Buffalo, N. Y.| barley phosphate South Lima. |4601 

Campville. 5023 

Mittenmaier & Son, Hop and potato. |Rome. 4437 
Rome, N. Y. 

| 

Mittenmaier & Son, Pride of America.|Rome. |4435 
Rome, N. Y. 

Mittenmaier & Seon, Superphosphate. |Rome. 4436 


Rome, N. Y. 
| 
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In 100 Pounpbs OF FERTILIZER. 
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md D ros A a 3 rg 
ge | ace; | 38 | 22 | 388 | 38°2 
eo | eoag | ssa | eS | Bes | Sfed 
or oe a as ae a © 

| 
Guaranteed 0.82 | 10 4 | ————_ | 
Found 0.80 10.27 11.49 4.28 0.52 (Orage 
|S i Ree os 
Guaranteed 4 7 9 ae ae 
Found 3.86 8.81 10.48 Bp? ae 18 6.85 
ns ee 8 ee ee | fase 
Guaranteed 1.64 8 8 ———- | 
Found 1.59 9.45 10.31 8.54 0.40 | 5.29 

ws. Oe | F 

Se ee ee ee ee oe 

Guaranteed 4.12 8 5 a 
Found 3.90 8.42 10.49 5.18 1.40 5.46 
Below guarantee 0.22 

macy gaegT 1s ce 
Guaranteed 1.23 8 2 ——— | 
Found LT16 8.48 9.61 wor 0.63 | 6.48 
A rae Sonar 
Guaranteed 1 6.50 : 3* 
Found Loo 6.56 12.31 3.32 0.48 2.44 
Guaranteed 1 6 2 | 
Found 1.56 5.69 PEL: 2.18 0.65 2.07 
Below guarantee 0.31 
Guaranteed 2 8 3* 
Found 1.91 8.34 14.68 4.18 0.80 4.04 





* Potash present in form of sulphate. 
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MANUFACTURER. 


Moller & Co., 


Maspeth, N. Y. 


Moller & Co., 





Locality where 


Trade name or brand. sample was 


taken. 





Champion No. 1. 


Champion No. 2. 


Maspeth, N. Y. 


Frank Muckle, 


[Not given.] Albany. 


Albany, No 2. 


George L. Munroe, 


Oswego, 


National Fertilizer Co., 


Bridgeport, 


National Fertilizer Co.., 


Bridgeport, 


National Fertilizer Co., 


Bridgeport, 


National Fertilizer Co., 


Bridgeport, 


Newburg Rendering Co., 


Canada hardwood Moscow. 


N. Y.|} ashes. 


Chittenden’s  uni-! Utica. 


Conn.| versal phosphate. 


Complete fertilizer; Queens. 
for potatoes and 
onions. 


Conn. 


Fish and potash. |Mattituck. 


Conn. 


Market garden/|Mattituck. 


Conn.| fertilizer. 


Pure meat and|Newburg. 


Newburg, N. Y.| bone. 





Woodhaven. 


Woodhaven. 


_— 


Station number. 





Ts 
i=) 
Je) 
=A 


4092 


| 


TN 
tN 
~ 
(0.2) 


BES Se a ee 
— wy 
or) ho 


Ts 
=) 
CO 
92) 


New York AGRICULTURAL ExpreRIMENT STATION. 218 


LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 
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; ie D A a4 5 tard 
nO Tie By Fe = Pee ne nt 2 
Ani ties eest| (ese: || wees | caae figeaee 
Pe marc ~ oo eo 
ie pena | pe SPs | prs Bao 
Guaranteed 3.30 6 — 6* 
Found 2.96 T47 UISHS 6.76 2.06 3.54 
Below guarantee | 0.34 | | 
ee | md | 
————— |- 
| | 
Guaranteed 4.12 6 an 5* 
Found 3.05 7.81 ale eA 6.77 PPE ME Ae eS, 
Below guarantee | 1.07 | | 
| | 
- | | Peer sre: 
| | | 
Guaranteed pieaea a 
Found 3.68 He rer ds 0.81 OC 
| | | | 
a Tag 3 aN SERGE 
Guaranteed a kere 1 4 | ——_— 
Found i Bsa 5.83 | 
| | | | | 
=e peer 
Guaranteed 0.82 9 1 | 
Found 0.90 12.93 14.03 0.92 0.45 0.15 
| | | 
ct oy ee 
Guaranteed 3.30 8 6 —_—_—_—- 
Found 3.68 8.93 10.60 6.34 1.60 ye 
| | | 
acide say 
Guaranteed 3 | 6 | 4* | | : 
Found 2.93 5.50 9:78) | £55) | O40 Ties 
| | | 
== | | = 
| | | | 
Guaranteed 2.50 7 6 
Found oS (ere) 9.40 ee a 1.02 | 3.89 
| | | | 
i See 
| | 
Guaranteed 4 —_——_— 20 Steen at nen we, 
Found 4.94 | 18.84 1332 
Below guarantee | | 1.16 | | 


* Potash present in form of sulphate. 
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MANUFACTURER. 


Niagara Fertilizer Works, 


Buffalo. N. Y. 


Niagara Fertilizer Works, 


Buffalo. N. Y. 


Niagara Fertilizer Works, 


Buffalo. N. Y. 


Niagara Fertilizer Works, 


Buffalo. N. Y. 


Niagara Fertilizer Works, 


Buffalo. N. Y. 





— 


Niagara Fertilizer Works, 


Buffalo. N. Y. 


Northwestern Fertilizer Co., 
Chicago, Il. 


Northwestern Fertilizer Co., 


Chicago, Ill. 


Northwestern Fertilizer Co., 


Chicago, Ill. 





Locality where 
sample was 
taken. 


Trade name or brand. 


Station number. 


Grain and _ grass|Cobleskill.  |4499 
grower. North Boston|4843 
Nichols. 5028 














Irvin & Tugwell’s|Sinclairville. |5238 
bone black fer- 
tilizer. 
Potato, tobacco|Cobleskill. 4497 
and hop fertilizer.| Lowville. 4874 
Nichols. 5027 
| 
| 
Queen City phos-|Almond. 4752 
phate. No. Boston. |4842 
Wheat and corn|Sherburne. 4404 
producer. Pearl Creek. |4694 
Dunkirk. 5122 





Wheat and grass.|Pearl Creek. |4695 


Dissolved bone|North Collins.|5050 
phosphate. 


Garden City su-|Westfield. 
perphosphate. 


5141 





Potato grower. Westfield. 5237 


——_ 
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In 100 Pounps oF FERTILIZER. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


of 
nitrogen. 


Pounds 


AS 
© 0 
Co bo 


ho et 
00 
He ON 





fe ped 


.05 


OT 


bo bo 


2.46 
2.70 


* Potash present in form of sulphate. 


Out: 
available 
phosphoric 


Pounds 


of 
phos- 
phoric acid. 


Pounds 
total 


of 
water-solu- 
ble potash. 


Pounds 


of 
water-solu- 
ble nitroger. 


Pounds 


of 
water-so lu- 


ble phos 
phoric acid. 


Pounds 





—_———————_—— [Fs 


ho 
-] 


8.04 
12.82 
.12 


8 
8.07 























9.49 





10.42 


bo bo 


0.48 


0.82 inne 
1 ; sa é 48 
.23 

.65 ‘ , %: 
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MANUFACTURER. 


Northwestern Fertilizer Co., 
Chicago, Ill. 


Northwestern Fertilizer Co., 
Chicago, Il. 


Oakfield Fertilizer Co., 
Oakfield, N. Y. 


Oakfield Fertilizer Co. 
Oakfield, N. Y. 


Oakfield Fertilizer Co.. 
Oakfield, N. Y. 


Oakfield Fertilizer Co.,. 
Oakfield, N. Y. 








Oakfield Fertilizer Co.. 
Oakfield, N. Y. 





Oakfield Fertilizer Co.., 
Oakfield, N. Y. 





Oakfield Fertilizer Co.. : 
Oakfield, N. Y. 





Trade name or brand. 





Pure ground bone. 


baceo fertilizer. 


|Prairie phosphate. Westfield. 





fe 
®o 
Locality where E 
sample was 3 
taken, a 
S 
[s) 
S 
ce 
aba): 
wD 
aa 


a 


North Collins.|5051 
| 








Domestic. Conesus. 4610 
Geneseo. 4641 

| 
Genesee county Caledonia. 4660 
wheat grower. |Franklinville.|4784 
Golden sheaf. Conesus. 4609 
North Collins. |5047 
Gorham. 5220 
Great value. Caledonia. 4659 
Conesus. 4608 
‘High-farming fer- Geneseo. 4642 

tilizer. 

Milton’s special. |Seneca. 4941 
cas 
Potato and_ to- Leroy. 4667 
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Guaranteed 
Mound 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found | 


| 
| 
Guaranteed 
Found 

| 


Guaranteed | 
Found | 
| 
| 


Guaranteed 
Found 


Found 


Below guarantee 





Guaranteed 


| 
| 
Guaranteed | 
| 
Found | 


In 100 Potnps or FERTILIZER. 














qH Hoo 
O4 Spa 
S0 sa 
—— i 
oem a, 0-— 
6° or 
Ay a 
1.64 6 
2.70 7.9¢ 
| 
2.46 | ——$_— 
3.62 
| 
TER! 9S 
1:78" | 9.65 
di 10 
0.84 9.94 
| 
1.23 vi 
1.50 8 
: 
Laas 
0.82 6 
0.87 6.43 
| 
| 
1.85 8 
1.85 8.13 
| 
= 
a | ie 
3.41 4.87 
OF59R [2.2018 
| 
DUT Tns 
2.35 4.06 
| 1.94 


Below guarantee | 








of 
phos- 
phorie acid. 


Pounds 
total 





© 
op) 
GO 


22.04 





10.55 





10.34 





8.73 











“J 
bo 
lo 





6.80 











_———— 


of 


water-solu- 


Ne 


—— 


bo bo 


<3) 


Pounds 


20 


O77 


om | 


ble potash. 


———— ee 








of 
water-sol u - 
ble nitrogen. 


Pounds 


0.05 


1.19 


0.16 


of 


water-so lu- 





ble phos- 
phorie acid. 


Pounds 




















| 3.84 
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Locality where 
MANUFACTURER Trade name or brand. Soe was 
taken. 





Oneonta Fertilizer and Chemical Co.,!Buckwheat fertil-|Oneonta. 
Oneonta, N. Y.| izer. 


-_——————— 


Oneonta Fertilizer and Chemical Co.,;Complete corn ma-|Oneonta. 


Oneonta, N. Y.| nure. 


Oneonta Fertilizer and Chemical Co.,;Complete manure|Oneonta. 
Oneonta, N. Y. AA brand. 


Oneonta Fertilizer and Chemical Co.,;Complete manure|Oneonta. 
Oneonta, N. Y.| for cabbage and 
cauliflower. 


Oneonta Fertilizer and Chemical Co.,;Complete manure|Oneonta. 
Oneonta, N. Y.| for hops. 


Oneonta Fertilizer and Chemical Co.,;Complete manure|Oneonta. 
Oneonta, N. Y.| for vegetables. 


Oneonta Fertilizer and Chemical Co.,;Complete  potato|Oneonta. 
Oneonta, N. Y.| manure. 


Oneonta Fertilizer and Chemical Oo., Corn fertilizer. Cobleskill. 


Oneonta, N. Y. Oneonta. 





Oneonta Fertilizer and Chemical Co.,|Economical ma-|Oneonta. 
Oneonta, N. Y./ nure. 


a , 








SSS eS eee 


Station number. 


4511 


| 


4523 


4525 


[4496 


| 





4519 


4512 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Yound 


Guaranteed 
Found 


Guaranteed 
Found 


_ 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 





Guaranteed 
Found 





ia 





of 


nitrogen. 


Pounds 








In 100 Potnpbs oF FERTILIZER. 


of 
available 
phosphoric 


Pounds 


.50 
. 66 


yD 
OL 


.80 


.88 


.70 
.62 


.50 


2.68 


iy 


23 


65 
10 


° 
g 





of 
phos- 
phorie acid. 


total 


Pounds 



























































See | an Sa 
a4 ae) lecoees 
aS ee aa = 

nh ee nh 2&2 

oye ova a= 5 

ses 5g3 Begs 

OFR orm OFRE 
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2313 0.94 pir ¢ 

| 
meat oa 
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6 | 
6.74 : 1:82 | a yer) 
secs fesse oe eeauearinirend a 
| | 
2.50 
3.45 | 1.09 | 5042 
| 
aS = ane 
| 
8 
8.98 0.86 | 202 
Tie th RS ES ye 
| 
6 
6.84 | oe, | 4.47 
| | 
|__| —___ 
| | 

6 

6.96 | Zece | 4.38 

| ae 
| | 

7 

6-. 22 1.62 5.99 

0.78 

| 
3 
eu 0.98 2.84 
—_—_—___—__|—____- 
5 
f.00 0.81 1.82 





* Potash present in form of sulphate. 
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PS 
o 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 5 
taken. A 
= 
aS) 
=) 
£ 
mM 
Oneonta Fertilizer and Chemical Co.,'Fruit and vine fer-|Oneonta. 4527 
Oneonta, N. Y.|_ tilizer. 
E aes 
| 
Oneonta Fertilizer and Chemical Co.,; Hop phosphate. Cobleskill. 4494 
Oneonta, N. Y. Oneonta. 4516 
Oneonta Fertilizer and Chemical Co.,;Lawn and garden|Oneonta. 4514 
Oneonta, N. Y.| enricher. | 
fiat ae 
| 
Oneonta Fertilizer and Chemical Co.,|Potato fertilizer. |Cobleskill. 4495 
Oneonta, N. Y. Oneonta. 4518 
——|—______—__|_— 
Oneonta Fertilizer and Chemical Co.,;Standard super-|Oneonta. 4524 
Oneonta, N. Y.| phosphate. | 
| 
She eis ae 
Oneonta Fertilizer and Chemical Co.,|Superphosphate —|Oneonta. 4517 
Oneonta, N. Y.| apex brand. 
Oneonta Fertilizer and Chemical Go., Superphosphate —|Oneonta. 4520 
Oneonta, N. Y.} Success brand. 
ee ee ee a 
Oneonta Fertilizer and Chemical Co.,|Superphosphate !Oneonta. 14515 
Oneonta, N. Y.| with potash. 
Pacific Guano Co., Ammoniated  dis-|Oneida. 4429 
Boston, Mass.| solved bone. Livonia Sta. [4566 


Pavilion. es 
| 
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MANUFACTURER. 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Pacific Guano Co., 


Boston, 


Boston, 


Boston, 


Boston, 


Boston, 


Boston, 


Boston, 


Boston, 


Boston, 











~ 
oO 
Locally where| 
Trade name or brand. sample was E 
taken. a 
fi 
2 
~~ 
§ 
nD 
A No. 1 phosphate.|Sherburne. [4398 
Mass. Livonia Sta. |4565 
Pavilion. 5120 
Dissolved bone/Oneida. 4423 
Mass.| phosphate. Amsterdam. |4459 
Dissolved bone|Ellicottville. {5108 
Mass.| and potash. 
Fine ground bone.|Kast Aurora. |4826 
Mass. | 
Lowe’s) ammoni-|Leroy. 4670 
Mass.) ated bone. 
Lowe’s bone and|Leroy. 4672 
Mass.| potash. 
= —_—__—_—_|_— 
Lowe’s bone and|Leroy. 4673 
Mass.} potash for grain. 
Nobsque guano. Amsterdam. 1/4460 
Mass. Scottsburg. [4629 
Leroy. 4671 
| 
|_— 
Potato phosphate.|Sherburne. 4399 
Mass. Amsterdam. |4461 
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ed) be D vj 5 328 4 tag 
§ | @9 Be 33 e¢ gad 
ge | sae; | S92 | SER | g5a | e872 
Pas: = ai S32) q it 
BH | Seg || Boa. | Bee | see | #eae 
a a | Ay ou oo 4 
Guaranteed 1.03 {i 1.50 
ound 26 8.63 10.70 2.08 0.70 4°12 
. | | 
Guaranteed ——_ | 18 —_ |, --—- — 
Found 16.10 16.99 12.05 
| 
a S| ee == 
Guaranteed 10 2 
Found —— | 10.88 13.01 2.07 6.78 
ee cee coe 
Guaranteed 1.64 | ——— } 11 —— | —— 
Found Bai 17.63 | 0.62 
Guaranteed 0.82 8 4 
Found Tsk 9.14 11.06 3.87 0.39 | D022 
Guaranteed —— | 10 2 
Found 10.94 12.93 1.96 6.99 
eae La SS | a 
Guaranteed —— | 10 2 
Found 9.36 18a Die 2.93 
Below guarantee 0.64 
| | 
|] |] | S$] WH | —_ _|_ 
Guaranteed Yeoh G4) 8 2 
Found oe 8/23 11.41 2.20 0.73 Susb 
Guaranteed 1 ee 6 5 
Found 1.53 6.59 9.58 5.09 0.83 1.86 
| 
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°h 
o 
Locality where & 
MANUFACTURER. Trade name or brand. sample was 5 
taken. a 
i=} 
< 
o 
a 
Pacific Guano Co., Potato, tobacco|Sherburne. 4401 
Boston, Mass.! and hop fertil-|Oneida. 4424 
izer. | 
| 
* oi Ee 
Pacific Guano Co., Soluble Pacific|/Sherburne. [4400 
Boston, Mass.} guano. | 
| 
ae rig 
Packers’ Union Fertilizer Co., American wheat|Poughkeepsie|4235 
New York City.) and rye grower. 
Packers’ Union Fertilizer Co., Animal corn fer-|Tallmans. 4973 
New York City.| tilizer. | 
| 
Packers’ Union Fertilizer Co., Gardener’s com-|Poughkeepsie|4239 
New York City.| plete manure. 
Packers’ Union Fertilizer Co., | High-grade Ameri-|Pearl Creek. |4692 
New York City.’ can wheat and 
| rye grower. 
Packers’ Union Fertilizer Co., tet ay potato Southold. 4157 
New York City.| manure. 
| | 
a 
} 
Packers’ Union Fertilizer Co., Universal _ fertil-| Hudson. 14232 
New York City.| izer. Ephratah. = |4455 


Pearl Creek. |4693» 


ates 
| 
Packers’ Union Fertilizer Co., Wheat, oats and|Poughkeepsie|4236 
New York City.| clover. 


New York AGRICULTURAL EXPERIMENT STATION. 


225 


LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 





Guaranteed 
Found 


bo bo 
© S 
On o>) 








In 100 Pounps oF FERTILIZER. 


| Pounds of 
nitrogen 


| 
| 


2.44 


ee a ee 


bo bo 


Eo 
ke CO 





HOO Han ° eq! es ! d 
on ood oF 4g oF o 

29 ag 34 $2 

= i} 16 aes) 
Baas oak coe aO5 
shag | asa | 883 | pe 
oad py Ay ow 

8 8 

7.83 12.63 3.34 0.78 
8 1.50 

8.47 11.82 1.68 0.57 
8 2 

8.79 10.04 587A 0.15 

8 2 

7.90 9.26 2.36 0.95 
8 10* 

8.35 9.98 9.93 0.15 
8 2 

8.22 9.50 4.06 0.31 
8 6 ——— 
8.85 10.29 6.45 0.32 
8 5 

8.21 9.63 4.95 0.18 
11 2 
a Ta EY. 12.86 1.86 






































* Potash present in form of sulphate. 
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1 
Locality where 2 
MANUFACTURER. Trade name or brand sample was g 
taken. is 
re] 
2 
8 
MR 
J. E. Phelps, |\Cabbage, potato! Aquebogue. 4134 
: Jamaica, N. Y.| and vegetable 
fertilizer. 
J. E. Phelps, Standard potato|Aquebogue. |4135 
Jamaica, N. Y.| and vegetable 
fertilizer. 
¢ — 
Moro Phillips’ Chemical Co., Acid phosphate. |Oneida. 4420 
Philadelphia, Pa. 
= _— 
Moro Phillips’ Chemical Co., Farmers’ phos-|Corning. 5186 
Philadelphia, Pa.| phate. 
- —_—_——_. —— 
Moro Phillips’ Chemical Co., Nitrate of soda. Oneida. 4421 
Philadelphia, Pa. 
# |—— 
B. J. Pine, No. 1 star raw{E. Williston. {4107 
Hast Williston, N. Y.| bone superphos- | 
phate. | 
| 
pom 
B. J. Pine, No. 2 star raw/E. Williston. |4108 
East Williston, N. Y.| bone superphos- | 
phate. 
ry 
L. 8S. Pitkin, Northern corn|Lorraine. |4901 
Lorraine, N. Y.| grower. 
ero 
Potomac Fertilizer Co., Ammoniated bone.|Delhi. 15000 


Baltimore, sos 


227 


New York AGRICULTURAL EXPERIMENT STATION. 


LECTED IN NEW YORK STATE DURING THE SPRING OF 1898. 


In 100 Pounps oF FERTILIZER. 


“plow o110qd 
-soyd oq 
-N]OS-10}8M 
JO spunog 





‘M8 BO1}IT OQ, 
-N[OS-199BM 
Jo spunog 





*ysejod e[q 
-N [OS-19jUM 
jo spunog 


‘prow oo yd 
-soyd [%)0} 
yo spunog 


oT1o0oydsoyd 
Se[AB[IVAB 


JO spunog 


‘ue301}10 


JO spunog 


Mah 
5 








We) 
N 
ri 
=) S 
bal cS 
sie 

oO 

1 

we) 

io 2) 

N 
Cr 
S10 
5 ele @) 
++ 

o 
(oD) 
ati 
| 
S 
eo} re 
Oo. a8 
= fot) 
cc 
Ea &-— 
oo 25 
5o. 0 
Or 


1.51 











Guaranteed 
Found 
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Locality where 


MANUFACTURER Trade name or brand. sample was 
taken. 
Potomac Fertilizer Co., iBarley and oats. |Peoria. 


Baltimore, Md. 


Potomac Fertilizer Co., Corn and oats. Sherburne. 
Baltimore, Md. Delhi. 
Potomac Fertilizer Co., Corn special. Oxford. 


Baltimore, Md. 


Potomac Fertilizer Co., Eureka. Peoria. 
Baltimore, Md. 


Potomac Fertilizer Co., Extra ammoniated|Peoria. 
Baltimore, Md.| bone. 


Potomac Fertilizer Co., Nitrate of soda. /Sherburne. 


Baltimore, Md. 


Potomac Fertilizer Co., Potato and bean)Peoria. 
Baltimore, Md.| special. 


Potomac Fertilizer Co., Potato, grain and}Delhi. 
; Baltimore, Md.| grass. Sherburne. 
Potomae Fertilizer Co., Wheat and barley|Peoria. 


Baltimore, Md.| special. 


= 


EN 
= | Station number. 
oo 


co) | 
peed, 
iat 
Ot 


| 


is 
Co 
wm 
ae) 


| 


Or 
bak 
a 
~] 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


—<———— ee | | a 


Guaranteed 
Found 
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of 
nitrogen. 


Pounds 


ooo 


0.82 
0.65 


15.50 
15.74 


Below guarantee 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 


of 
































soe oog o8 ° 
29 aa 3% 
gazs | San | $88 
hers a8°9 ak 
Saas | 288 | Bes 
Ay e4 Ay 
10 3* 
9.97 15.538 3.10 
| 
8 3 
7.96 9.82 4.18 
| | 
8 4 
8.33 9.93 4.02 
12 4* 
12-41 £728 4.08 
8 4* 
8.06 13.58 4.30 
rao Vi beta | oad Te 
: 
| 
10 | 8 
10.58 | 15.25 | 8.09 
aes 
| 
8 4 
8.11 9.56 ovte 
0.27 
ts ona ee Ce ane 
10 4* 
11.12 15.85 3.67 
0.33 


Below guarantee 








* Potash present in form of sulphate. 


of 
ble nitrogen. 


Pounds 
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Preston 


Preston 


Preston 


Preston 


Preston 


Preston 


Preston 


Preston 


MANUFACTURER. 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Brooklyn, 


Fertilizer Co., 


Locality where 


Trade name or brand. sample was 
en. 








Ammoniated bone Milton. 
N. Y.| superphosphate. 


N.Y, 


Cabbage and|Jamaica. 
N. Y.| cauliflower  fer- 


tilizer. 
Fruit and vine. Milton. 
N. Y 
Pioneer. Pine Island. 
NY. 


Potato fertilizer. |Jamaica. 
NERY: 


Potato and onion. |Florida. 
N. Y 


Special for potato| Milton, 


Brooklyn, N. Y.| and general 


Pritchard & Cobbs, 


Fredonia, 


garden use. 


Buckwheat fertil-|Fredonia. 
N. Y.|° izer. 


Station number. 





4954 


_ 


Bone and potash. | Voorheesville|4492 


4066 


— 


4953 


4983 


4065 


4978 


4955 


5123 
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Guaranteed 
Found 


el ——$— 


Guaranteed 
ound 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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nitrogen. 


Pounds 
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water-solu- 
ble nitrogen. 


Pounds 


of 


water-solu- 


ble phos- 
phorie acid. 


Pounds 
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* Potash present in form of sulphate. 
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oe 
a 
Locality where @ 
MANUFACTURER. Trade name or brand sample was 5 
taken. a 
=| 
ES 
» 
to} 
ri) 
WM 
The Quinnipiac Co., 'Ammoniated dis- Oswego Cen- 
New York City. solved bone. ter. 4929 


The Quinnipiac Co., 


The Quinnipiac Co., 


The Quinnipiac Co., 


The Quinnipiac Co., 


The Quinnipiac Co., 


The Quinnipiac Co., 


The Quinnipiac Co., 





The Quinnipiac Co., 


| 

Re 
Climax phosphate.|Canaseraga. |4741 
New York City. Canisteo. |4744 
: Rushville. {5210 





Corn and grain. |Southampton.|4193 
New York City. 


Cross fish and pot-|Kast Marion. |4153 
New York City.) ash. 


——— 


Dissolved bone/Walton. 5006 
New York City.} and potash. 


Fish bone and pot-|Machias. _ [4801 
New York City.| ash. 


—_— 


Market garden. Hyde Park. {4121 


New York City. Oswego Cen- 
ter. 4930 
Mohawk. Canisteo. 4743 
New York City. Andover. 4763 
Walton. 5007 


Plain superphos-|Canisteo. 4745 


New York City.| phate. 
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3.30 
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Guaranteed 
Found 


9.31 


3.69 











13.05 


10 
10.54 





Guaranteed 
Found 








Guaranteed 
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0.50 





Guaranteed 
Found 


4.46 


1.86 








Guaranteed 
Found 
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MANUFACTURER, 


The Quinnipiac Co., 
New York City. 


The Quinnipiac Co., 
New York City. 


The Quinnipiac Co., 
New York City. 


The Quinnipiac Co., 
New York City. 


The Quinnipiac Co., 
New York City. 


The Quinnipiac Co., 
New York City. 


Rasin Fertilizer Co., 
Baltimore, Md. 


Rasin Fertilizer Co., 
Baltimore, Md. 


Read Fertilizer Co., 
New York City. 








Locality where 
Trade name or brand. sample was 
taken. 


Station number. 


Potato manure. Hyde Park. Feo 
| 














Potato phosphate. |Machias. 14802 
Oswego Cen- 

ret; 4932 

Soluble dissolved |Machias. |4804 

bone. Walton. (5008 

Special formula. /Bayside. |4103 


Special formula. |Hyde Park. |4120 


Uncas bone meal.|Big Tree. 5043 
| 


Acid phosphate. |Penn Yan. ls948 


| 


Sulphate of pot-|Penn Yan. 51438 
ash. 


Acid phosphate. |Syracuse. 4264 


New Yorx AGRICULTURAL EXPERIMENT STATION. 
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In 100 Pounps oF FERTILIZER. 





ei 
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rah 
Guaranteed 2.47 
Found 2.61 
Guaranteed 2.06 
Found ariZ 
Guaranteed —_— 
Found 
abet 
Guaranteed 3.70 
Found o.00 
| 
ese 
Guaranteed 3 
Found 3.90 
Guaranteed 1465 
Found 1.86 
Guaranteed eek 
Found 
Guaranteed | — 
Found | 


Below guarantee 


Guaranteed 
Found 
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Au Fay 

6 

6.86 8.44 
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er ee aoe 
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aed 
8 
9.42 11.80 
| | 
erie e 
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——— 3.50 
18.28 
| 
| 
14 
15.21 16.21 
| 
10 
14.98 15.29 








of 


water-solu- 


ble phos- 
phorie acid. 


Pounds 
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oF 4 | oFo 
o 4 3 
Zsa | 383 
oO a 
cfs BES 
Ay Ay 
5 
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| 
3 | 
2.98 | 0.41 
| 
| 
8 
7.87 1.88 
| 
| 
7 
7 | 2.44 
| 0.24 
| | 
22.50 
20.60 
1.90 
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Locality where 


























MANUFACTURER. ‘Trade name or brand.| sample was 
taken. 

Read Fertilizer Co., Bone and potash. Syracuse. 
New York City. Carthage. 

Read Fertilizer Co., Cabbage special. (|Stanley. 
New York City. 

Read Fertilizer Co., Dissolved bone|Syracuse. 
New York City.| phosphate. 

Read Fertilizer Co., Farmers’  friend|Syracuse. 
New York City.| superphosphate. |Oneida. 

Brant. 

Read Fertilizer Co., Wish, bone and|Syracuse. 
New York City.| potash. 

Read Fertilizer Co., High-grade Syracuse. 


New York City.| farmer’s friend. |Carthage. 





Read Fertilizer Co., High-grade Mattituck. 


New York City.| farmer’s friend 
for Long Island. 





Read Fertilizer Co., High-grade spe-|Stanley. 
New York City.] cial. 


Read Fertilizer Co., Leader guano. Syracuse. 


New York City. Wyoming. 


| Station number. 


[4258 
|4877 


4943 


4262 


4268 
4429 
5060 





|4687 


East Aurora. |4835 


| 
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Found 7.99 9.26 4.31 3.89 
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| areeriarer Sra Ne EO Mate) oc ecto 
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Found 14.38 Lat, 8.87 
| ae ae 
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Guaranteed 2 9 Z eee ee 
Found ay 9.80 11.07 2.34 0.44 7.74 
cme | 
Guaranteed 2.50 
Found 2.69 
Guaranteed a) 
Found + ef 
Guaranteed HG, 
Found ett 
| A | |] | —_—— |——_— 





—_——_—_—_ 


0.83 
1.06 


Guaranteed 
Found 





Guaranteed 2.47: 
Found ee 
Below guarantee 0.25 
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Locality where 
MANUFACTURER. Trade name or brand. os was 
aken. 


Read Fertilizer Co., IN. Y. State super-|Syracuse. 


New York City.; phosphate. 


Oral Ot OURS + os Station number. 
1005) OWO =] 


Read Fertilizer Co., Original alkaline|Syracuse. 
New York City.| bone. Holland. 
: Brant. 
Read Fertilizer Co., Potato special ma-|Syracuse. 
New York City.| nure. Carthage. 
Brant. 
Read Fertilizer Co., Practical potato|Syracuse. 4256 
New York City.| special. Holland. 4821 


Gowanda. 5082 


Read Fertilizer Co., Prime wheat and|Syracuse. 4266 
New York City.| rye. Wyoming. 4688 
Rushville. 5211 


Read Fertilizer Co., Pure ground bone. |Syracuse. 4271 
New York City. Holland. 4824 
Read Fertilizer Co., Samson fertilizer. |Syracuse. 4259 
New York City. Holland. 4822 
Read Fertilizer Co., | Standard super-|Syracuse. 4269 
New York City.| phosphate. Oneida. 4428 


Wyoming. 4689 


Read Fertilizer Co., Strawberry  spe-|Brant. 5058 
New York City.| cial. 
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sao Sie aan aN eS 
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Found 10.46 1d). A 7, 2.87 | | 26.63 
| 
| | | | 
<5 SS a Km VES 
Guaranteed 2 AT 7 eto 
Found 2.56 7.81 8.12 10.08 1.81 5.44 
| 
Bi} | | ath pram aa 
Guaranteed 0.83 4 lis78 | | 
Found 1207 5.09 5.65 | 8.02 0.16 | 2.84 
| 
| 
$$ | |] | —] | | —_ 
Guaranteed 1.64 8 4 p aire i 2 
Found So 1.86 ica Beg 9.32 3.91 0.52 6.41 
) | | 
Set ea |e oan ea a 
| | | 
Guaranteed 2.50 —— | 22 a toate 9 Hn, Cin teen Wf Sate 
Found 2OL 23 .84 0.53 
Guaranteed — 1.65 6 4 
Found 1.94 (Paw. 8.24 4.35 0.40 4.70 
| | | 
Wigaka chao [a eee eee 
Guaranteed 0.88 | 8 4 
Found 1.04 8.84 9.65 4.08 0.17 6.06 
| | 
Kaen ee! 
rare | | 
Guaranteed 3.30 5 
Found ye 





6 2 
81 5.29 7.22 | 7.42 : 0.49 3.06 


Below guarantee 0.49 | 
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bi 
oO 
es where q 
MANUFACTURER. Trade name or brand. sample was 5 
taken. A 
i= 
= 
~~ 
$ 
m 
tead Fertilizer Co., Vegetable and Syracuse. 4265 
New York City.| vine fertilizer. |Carthage. 4876 
John §. Reese & Co., Ammoniated bone|/Penn Yan. 5152 
Baltimore, Md.| phosphate mix- 
ture. 
John 8. Reese & Co., Challenge cornjBinghamton. |4341 
Baltimore, Md.| grower. Owego. 50138 
John S. Reese & Co., Dissolved phos-|Owego. 5014 
Baltimore, Md.| phate of lime. 
| 
John S. Reese & Co., Elm phosphate. Tully. 4294 
Baltimore, Md. Franklinville.|4791 
John 8. Reese & To., Half and half. Penn Yan. {5150 
Baltimore, Md. 
John §. Reese & Co., Pilgrim fertilizer.|Tully. 4296 
Baltimore, Md. New City. 4968 
$$$ |] | 
John 8. Reese & Co., Potato phosphate. |New City. 4969 
Baltimore, Md. Owego. 5015 
John S. Reese & Co., Potato special. Tully. [4295 


Baltimore, Md. Owego. 5016 
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| | Sa cere rere a 
Guaranteed 0.82 10 a! ne 
Found 0.80 11.03 11.96 2.86 0.44 0.62 
| | 
: | >: lease Seanion = Caao 
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Found 0.90 T1261 ieee 1.82 0.45 | 0.58 
| | | | 
| a res 
Guaranteed ——— | 14 —_——_— 
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| |__——— 
| | | 
Guaranteed —— | 14 —_—_— 
Found 14.16 14.59 8.11 
| | 
eras aicd ine Becmmbod ee 
Guaranteed 0.82 8 1 
Found i 12.82 14.07 0.42 0.22 2:21 
Below guarantee 0.58 
7c ear | a 1 eae fas 
Guaranteed 1,28 |. 6.50 3 
Found £53 9.28 t4-OT 2-82 0.38 0.36 
| 
eer rs Nate Auekwal 
Guaranteed 2.06 8.50 6 
Found 2.47 8.48 9.73 6.61 0.80 0.72 
| 
oot hah aaah oe ee 
Guaranteed ; 2.88 6.50 7.50 
Found 1.26 9.48 10.83 5.98 0.39 2.18 
Below guarantee 1.62 1.52 
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be 
Oo 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 5 
' taken. a 
a 
= 
3 
n 
Rochester Fertilizer Works, Blood and boneLivonia Sta. |4575 
Rochester, N. Y.| guano. 
Rochester Fertilizer Works, Genesee guano. Livonia Sta. |4573 
Rochester, N. Y. 
Rochester Fertilizer Works, Pure ground bone.|Livonia Sta. |4574 
Rochester, N. Y. 
Rochester Fertilizer Works, Vegetable  phos-|Livonia Sta. |4576 
Rochester, N. Y.} phate. 
Rogers & Hubbard Co., Raw knuckle bone Orient. 4155 
Middletown, Conn.| fiour. 
Rogers & Hubbard Co., Soluble potato ma-)|Orient. 4154 
Middletown, Conn.| nure. 
Lucien Sanderson, Harly cabbage ma-|Jamaica. 4069 
New Haven, Conn.| nure. 
Lucien Sanderson, Formula A, Jamaica. 4068 


New Haven, Conn. 


ES ae OCU Ce 
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— abet 33d ae sa eee 
di Qk qd =F = & S08 
b So ao as g° oa 8 
no ot wm a eno n ae m ty uO 
ge | ess | 228 | #22] 283 | 2803 
3 Z s 2 
Bt eens | sem |Leeeol| Seba | |S 2bae, 
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Found 0.90 9.81 10.69 2102 0.26 G.12 
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ated | RS ek 20) MER A SR ROR, ak RRR ery ee Cee 
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Guaranteed 1.65 8 pe ae 
Found 1:75 10.28 115305) S197 LOL 6.45 
| | | 
een Geen vt kaa hi a 
Guaranteed 3.69 wee 24 fe : pc slnee 
Found 3.38 26.07 ye 
Below guarantee 0.31 | | 
ee ee 
Guaranteed 0.41 8 S* —__—_— | 
Found 0.74 9.71 10.09 Tonk 0,31 6.76 
Below guarantee 0.73 
| 
“rece ¢ a maa igi 
Guaranteed 3.50 —— 24.50 — || —__——- | ——_- 
Found 3.52 25.54 0.14 
| | 
1 erica aaa RE aes Sb Eom 
Guaranteed D 7 5* 
Found 4.58 5.84 9.79 6.22 2.20 cea! 
Below guarantee 0.42 1.16 
‘ | 
cae pore | 
Guaranteed 4.10 5 5 
Found 4.15 7.98 10.07 4.94 2.46 4.86 
) ee 
Guaranteed 3.29 rf ' 6* a 
Found 3.44 8.89 10.01 5.63 1.89 5.98 
Below guarantee 0.37 


| 
* Potash present in form of sulphate. 
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MANUFACTURER. 


Lucien Sanderson, 


New Haven, Conn. 


Scheid & Fechter, 


Buffalo, N. Y. 


Scientific Fertilizer Co., 


Pittsburg, Pa. 


H. C. Sherman, 


Pénn Yan, N.Y. 


M. L. Shoemaker & Co., 


Philadelphia, Pa. 


M. L. Shoemaker & Co., 


Philadelphia, Pa. 


Isaac Smith, 
Columbiaville, N. Y. 


Isaac Smith, 
Columbiaville, N. Y 


Isaac Smith, 


Columbiaville, N. Y. 





~_ 





Locality where 
sample was 
taken. 


Trade name or brand. 


| Station number. 





Potato fertilizer. |E. Williston. |4111 





East star ferti-|N. Boston. 4841 
lizer. 
{Corn and grain Big Flats. 5187 
fertilizer. 
Dissolved bone/Penn Yan. 5145 
fertilizer. 
‘ | 
Swift sure bone|Southampton.|4185 
meal. 
a 
Swift sure super-|\Southampton. 


fae 


phosphate for 

potatoes. = 
Eureka. Golumhiatie 4229 
Excelsior. Columbiaville/4230 


Potato fertilizer. 'Columbiaville|4231 





SSS 
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In 100 Pounps oF FERTILIZER. 





Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


—_——_—_ 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounds of 


ST 
Oo 9 
AbD 
(2) ie) 


—— 


nitrogen. 


5.38 
5.55 


1.50 
2.15 





Oe 


bo bo 
i) 
© 


———" 
——" 


of 
available 
phosphoric 


Pounds 
acid. 


aA 
Ne) 
bo 

















of 


phos- 


total 


Pounds 





Hees 
— 
| 3 
(0a) 





ft 
= 
Ww 
2) | 





ee ee 

















phoric acid. 








of 
water-solu- 
ble potash. 


Pounds 


Oo 
es 
or) 


oe 
~ 09 
ow — 





[o) 
On 
(0.0) 


of 
water-solu- |. 
ble nitrogen. 


Pounds 


= 
bo 
eek 


0.45 


ach 
boas 
| 
| 


| o.8r | 








of 
water-solu- 
phos- 
phoric acid. 


Pounds 
ble 





Oo 
00 
ea 





bo 
= 
con) 














2.92 
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ke 
® 
Locality where § 
MANUFACTURER. Trade name or brand.| sample was 5 
taken. q 
=| 
Es 
g 
mM 
Isaac Smith, Special grade. Columbiaville|4228 
Columbiaville, N. Y. 
Isaac Smith, Superphosphate. |Columbiaville|4227 
Columbiaville, N. Y. 
Standard Fertilizer Co., Ammoniated dis-|Nelson.. 4417 
Boston, Mass.| solved bone. Jamestown. |5093 
Standard Fertilizer Co., A brand. Nelson. 4416 
Boston, Mass. Voorheesville|4491 


Jamestown. |5092 





Standard Fertilizer Co., Bone and potash.|Nelson. 4418 
Boston, Mass. 





Standard Fertilizer Co., Complete manure.|Bridgehamp- 
Boston, Mass. ton. 4171 


ee 


re 


Standard Fertilizer Co., Dissolved bone. we... 
Boston, Mass. a 





Standard Fertilizer Co., Mxtra fine ground North Collins. -[5069 7 
Boston, Mass.| bone. 








Standard Fertilizer Co.., Guano. Scott. 4299 
Boston, Mass. | 





Standard Fertilizer Co., Lawn dressing. Albany. |4489 
Boston, pic | 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 





MH oH 
oOo. ° 
q 
o 
~ 
ze | ¢ 
eclan ye 
oa a 
3 4 
3.07 8. 
2 4 
2.51 6. 
Too 9 
Oe 8. 
| 
eS 
0.82 7 
1.02 9. 
| 
| | 
teres Gat 
9 
face 
ysis 
3.30 8 
3.25 a 
10 
ke 
: 
1.65 14 
2.28 14 
1.03 8 
1.16 8. 
4.95 5 
4.84 5. 














In 100 Pounps oF FERTILIZER. 








————————q— | cee —_., 





es 


een ff 


a Ee 


available 
phosphoric 


acid. 


—_——. 


of 
phos- 
phorice acid. 


total 


Pounds 

















bb bd 














of 
water-so lu- 
ble potash. 


Pounds 


bo bo 
Ww 
we) 

















——— ee, ee 





7.50 


2.50* 
Pe 



































Hig Cal. %. 
Oo-o on wd 
— 60 core, 
o°9 O28 
Qs n 
nk ne AS 
Hee | Bees 
BES Fron 
Ay Ay 
2.04 | 3.02 
| 
——_—————_ |-————_- 
1.99 een | 
| 
0.53 6.72 
: 
| 
ee mere 
| 
| 
(a 
| 
6.04 
—_———_——_ |-___— 
| 
1.62 | 2.94 
| 
—————— |-—____ 
8.24 
0.66 
|-——_—_—. 
0.30 6.16 
|-——_—. 
| 
| 
Scented eas 
| 





*Potash present in form of sulphate. 
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Pm 
oO 
Locality where r 
MANUFACTURER. Trade name or brand. sample was : 
taken, a 
A 
a 
P=) 
s 
mM 
Standard Fertilizer Co., L. I. club formula.|Riverhead. 4127 
Boston, Mass. 
Standard Fertilizer Co., Potato and_ to-|Camden. 4914 
Boston, Mass.| bacco fertilizer. 
Standard Fertiiizer Co., Special for pota-|Gorham. 5221 
Boston, Mass.) toes. 
H. Stappenbeck, Bone meal. Utica. 4445 
Utica, Ne 1. ‘ 
H. Stappenbeck, THome-trade bone|Utica. 4443 
Utica, N. Y.| Superphosphate. |Clinton. 4541 
H. Stappenbeck, Hop, fruit and/Utica. 4444 
Utica, N. Y. Maes spec-|Remsen. 4868 
ial. 
Geo. Stevens, Canada unleached|Wast Marion. |4146 
Peterborough, Ont., Can.| hardwood ashes.|/Horseheads. [5174 
Swift & Co., Bone and potash. |Cuba. 4770 


Chicago, Ill. 
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In 190 Pounps oF FERTILIZER. 






























































4 HOO Git . Gq! ey! ear 
ae ons oss chat | oF8 | oF on 
&0 Se a 23 ae oa 8 
He i eeee | Sato) See | Sse [es oe 
ao) aes yy eSs 1 aes Bo E308 
Be Bate Pec. BES BES SES ph 
. Ay ay ey a a ay 
Guaranteed 4 8 10 
Found 3.60 8.63 10.37 9.87 1.60 4.86 
Below guarantee 0.40 | | 
| | | 
Se 
| | Bie | | 
Guaranteed 2.05 8 3 ee 
Found 2.34 8.66 12.05 2.65 0.49 4.82 
Below guarantee 0.385 
| | | 
ae eee ees; ol ot 
| 
Guaranteed 2.05 8 3 | 
Found 2.15 8.75 11.90 3532 0.84 5.47 
| | | | 
peas |i fangs =) 
Guaranteed 3.30 | ——— | 20 fb Sins ma | eter t. 
Found o>} Pe 1.93 
| | | 
ee 
| | | | | 
Guaranteed 2.05 8 2 
Found 2.70 12.85 14.25 2.02 1.2% | 6.37 
| | 
— -| | | | rear Ts. 
| Pe ie | 
Guaranteed 2.05 8 6* 
Found — 1.95 10.49 11.94 6.10 0.76 5.20 
| 
| | | | | 
|_| | | | 
| | | | 
Guaranteed ee 1.50 5 i 
Found | 1e50 3.66 
Below guarantee | 1.34 : 
| | | | 
= - | cranes 
| | | | | 
Guaranteed 2 —_—_—_ 24.5 6* ——___——— | ——__—_ 
Found 2.32 24.57 5.34 0.82 
Below guarantee 0.66 


* Potash present in form of sulphate. 
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ro 
o 
Locality where 4 
MANUFACTURER. Trade name or brand. sampie was g 
taken. A 
qa 
2 
3 
e wn 
Swift & Co., ‘Bone, tankage and, Wellsville. {4767 
Chicago, Ill.| potash. 
| 
Swift & Co., Ground steamed Oneonta. 4510 
Chicago, Ill.} bone. | 
| 
Swift & Co., No. 2 ground/|Fredonia. 5125 
Chicago, Ill.; tankage. 
Swift & Co., Potato and _ to-|Oneonta. 4505 
Chicago, Ill.| bacco grower. 
Swift & Co., Pure bone and Oneonta. 4509 
Chicago, Ill.} potash. Cuba. 4769 
\ 
Swift & Co., Pure bone super-,Oneonta. 4504 
Chicago, Ill.| phosphate. 
Swift & Co., Raw bone meal. (Oneonta. 4508 
Chicago, Ill. Fredonia. 5124 
| 
C. R. Sworts, Alkaline dissolved|Dundee. 5170 


Dundee, N. Y.| bone. 
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Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 





|| 
| 


| 


= 





In 100 Pounps oF FERTILIZER. 

































































. | 382 | sdz | ta, | sed | tees 
5 | 28 a3 | 3% $e | gas 
nm © nin, ae.) wee mB nh AL 
38 | g2ss 338 Gg soa re are 
= "3 Bea's a3 4 gse Ese Aeog 
fo) Oo SAS orm 5 Fa OFR oFQA 
om ay | Ay fy ey 4 
5 ree ily, 3 aa 
4.39 18.58 2.69 | ring Se 
0.61 0.31 | | 
aERE | | er es te 
| | 
2.90 a 26 Sh Ae er sian 
2.89 26.80 0.39 
| | 
| or 
| | 
5.75 10 | || 
5.72 5.74 12.93 0.94 
| | | 
ree 
3.30 10 5* ———. 
oot 9.17 loos 4.65 0.51 5.95 
0.83 Ora | 
| | 
| | : 
2 ee 1 ee ee ed 
3.23 24.81 | 3.02 | 0.42 | 
| | 
| 
Read a ea ee 
CH Vhs AGE | Q* | 
2.64 8.57 13.08 ts 0 5.71 
0.87 
| 
; Sed ee ete 
se ———— 2a —— —_— 
esl ys ep at 0:37 
| 
gion eave de 
13 BS 
13.44 14.28 aro2 10.389 
| | 





* Potash present in form of sulphate. 


252 


Report OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS 





Locality where 














MANUFACTURER. Trade name or brand.| sample was 
taken. 
C. R. Sworts, Dissolved bone. (|Dundee. 
Dundee, N. Y. 
C. R. Sworts, Special guano. Dundee. 
Dundee, N. Y. 
I. P. Thomas & Son Co., Improved super-|East Avon. 
' Philadelphia, Pa.| phosphate. Binghamton. 
Florida. 
I. P. Thomas & Son Co., Normal bone. Hast Avon. 
Philadelphia, Pa. 
I. P. Thomas & Son Co., Onion manure. Florida. 
Philadelphia, Pa. 
I. P. Thomas & Son Co., Potato fertilizer. |Calverton. 
Philadelphia, Pa. 
I. P. Thomas & Son Co., Potato manure. |Hast Avon. 
Philadelphia, Pa. 
I. P. Thomas & Son Co., Special corn. East Avon. 


I. P. Thomas & Son Co., 


Philadelphia, Pa. 


Special onion ma-!'!Hast Avon. 
Philadelphia, Pa.| nure. 


COL 


| Station number. 


5169 


4595 


eee 
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In 100 Pounps or FERTILIZER. 













































































. | 382 | sag | Sag | ced | Saez 
e 29 ie 93 Be ges 
no Ca Zor ae were nie am AO 
es geég wee coo Bae B30 
oe Bans 3 oR BES Bec 3 Boa 
Ay Ay | Ay Ay Ay Ay 
Guaranteed —— | 14 —_——_ 
Found 14.68 164138 9.96 
7) aoe a ee 
Guaranteed 0.82 8 4 a ES 
Found 1 9.67 9.88 4.17 0.28 4.69 
| i ere 
Guaranteed 4 10 ui! ee 
Found nett 10.43 125%5 1.28 0.40 1.36 
a ae | a 
Guaranteed 1,50 8.50 1.50 
Found 1.45 9.44 11.48 2 aT 0.58 7.14 
pees ieeess: (Sas se 
Guaranteed 1.65 i 5 ———_— 
Found 170 9.50 9.84 6.69 £702 Tels 
| | | 
Guaranteed 2 9 6 | 
Found 1 sy 9.71 10.01 6.60 1 7,60 
Below guarantee | 0.33 | | 
5 SRSS hee anes Oe 
Guaranteed ait 9 6 
Found 22580 10.78 11.07 TOT 1 OL 9.28 
| 
Below guarantee 0.36 | 
imams | = 
ae 7 | ; 
Guaranteed 10 6.50* 
Found 13.14 14.42 T. 02 9.41 
| | | | 
inet | eeolde ad = 
Guaranteed 1.60 5 | 
Found 1.50 9.38 9.95 6.51 UO S01 7 5G 














* Potash present in form of sulphate, 
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rm 
oO 
Locality where 4 
MANUFACTURER. Trade name or brand. sample was 5 
. taken. a 
=| 
2 
~ 
s 
nm 
I. P. Thomas & Son Co., ‘Special potato fer-|Binghamton. |4342 
Philadelphia, Pa. tilizer. 
| Pe eh ST TIE Ta pO 
I. P. Thomas & Son Co., Tip top raw bone|Binghamton. |4340 
Philadelphia, Pa.}. superphosphate. 
Henry F. Tucker & Co., High-grade potato, | Billsborough. 5234 
Boston, Mass.} tobacco and veg- 
etable manure. 
Henry F. Tucker & Co., Imperial bone su-|Salamanea. [5101 
Boston, Mass.!. perphosphate. Dunkirk. 5121 


Billsborough. Ree 





oe 





Henry F. Tucker & Co., Original Bay State} Billsborough. 15285 
Boston, Mass.} bone superphos- 
phate. 
BE. Tuthill & Co., Acid fish. Promised 
Promised Land, N. Y. Land. 4182 
| 
. a Reweves 
BH. Tuthill & Co., }Acid phosphate. Promised i 
Promised Land, N. Y. Land. 4184 
EB. Tuthill & Co., Corn fertilizer. Promised 
Promised Land, N. Y. Land. 4181 
|— 
E. Tuthill & Co., Fish scrap. New Suffolk. rece 


Prom‘sed Land, N. Y. | 


a a a SSS 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


5 
8 
8.69 ; ; : 


Guaranteed 
Found 





In 100 Pounps oF FERTILIZER. 


of 


nitrogen. 


Pounds 


———_—$ | 


=) 
_ 


47 


1.03 
1.16 


1.64 


.00 


a 


89 


of 
available 
phosphoric 


Pounds 


ee. ee ee 


a eee fet ee 


ef 











of 
of 


























2s a 
23 33 
‘ge | gh8 
fae) + 
fsa | BES 
Ay Ay 
6 
10.16 7.6D 
| 
| 
ate 
12.41 3.68 
3 
11.91 8.14 
2.15 
10.29 Red 9) 
2 
11.01 2.06 
3.84 
20.84 | 
5 
9.19 | 6.63 
6 feet aes 5 
7.23 
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of 
water-sol u- 
ble nitrogen. 


Pounds 


0.56 
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of 

water-sol u- 

phos- 
phoric acid. 


Pounds 
ble 























———_ 





256 


Report OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 


MANUFACTURER. 


HK. Tuthill & Co., 


Promised Land, N. Y. 


K. Tuthill & Co., 


Promised Land, N. Y. 


EK. Tuthill & Co., 


Promised Land, N. Y. 


BH. Tuthill & Co., 


Promised Land, 


H. Tuthill & Co., 


Promised Land, 


BE. Tuthill & Co., 


Promised Land, 


E. Tuthill & Co., 


Promised Land, 


ie 


. Tuthill & Co., 


Promised Land, 


BE. Tuthill & Co., 


Promised Land, 





club fertilizer. 

















ke 
c2) 
Locality where F 
Trade name or brand. sample was 5 
: taken. a 
q 
a 
~~ 
E 
Jones’ fertilizer. |Promised 
Land. 4179 
| 
Northport c¢lub/Promised 
fertilizer. Land. [4180 
No. 1. Promised 
Land. 4175 
No. 2. Promised 
Land. Pec 
| 
No. 3. Promised | 
Land. . |\4177 
| 
No. 4. Promised 
Land. 4178 
Riverhead Town|Riverhead. 4126 





Southold Tow n/|Southold. |4158 


elub fertilizer. 


Special potato fer-|H. Williston. |4113 


N. Y.! tilizer. 


—e 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


—_—- —— | | OO | — 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 


of 
of 
of 


phos- 
of 


nitrogen. 
available 
phosphoric 
phorie acid. 
water-sol u- 
ble potash. 


Pounds 
Pounds 
Pounds 
total 
Pounds 


























Se | Se ee Se — | | 





= 3 eS SS See eee eee —— | | 





SSS Se eee — | 





—————— | ——_—________ OO | 





OL 





water-sol u - 
ble nitrogen. 


Pounds 


ns — | | || 


ee ——— — | | 











a 


of 


water-so 1 u - 
ble phos- 
phoric acid. 


Pounds 
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Bi 
o 
Locality where 
MANUFACTURER. Trade name or brand. | sample was 5 
taken. a 
=I 
= 
3 
y 
EK. Tuthill & Co., Webb’s fertilizer. |New Suffolk. |4164 
Promised Land, N. Y. 
BH. Tuthill & Co., Wines & Lupton|Promised 
Promised Land, N. Y.! fertilizer. Land. 4182 
J. HK. Tygert Co., Cabbage manure. |Jamaica. 4095 
Philadelphia, Pa. 
J. E. Tygert Co., Potato guano. Mineola. 4116 
Philadelphia, Pa. 
J. E. Tygert Co., Truckers’ potato|Jamaica. 4094 
Philadelphia, Pa.| guano. : 
Tygert-Allen Fertilizer Co., Potato manure. |Sagaponack. {4173 
Philadelphia, Pa. 
Tygert-Allen Fertilizer Co., Prairie bone. Fredonia. 51382 
Philadelphia, Pa. 
Tygert-Allen Fertilizer Co., Star bone phos-|Fredonia. 5129 


Philadelphia, Pa.| phate. 
| 
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Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found — 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


In 100 Pounps oF FERTILIZER. 


of 
nitrogen. 


Pounds 








of 
available 
phosphoric 


Pounds 
acid 


ns 


< ° 
. 
. 
y 
. . 
. 
—_———_—____—. ——____ 














———— | —— ——————— | —_ 








Pounds of 
water-sol u - 
ble nitrogen. 


0.24 ; 
1.67 6.58 


of 
waiter-so lu - 
ble phos 
phorie acid. 


Pounds 








5.01 








— | 





(So a ee A Se _—_—_——— | | 2 








| _ | 





ee | 











oss ce 
eae | 368. 
fan] » 
Bee | BES 
Oy Ay 
9 
8.81 9.77 
10 
9.31 9.24 
0.76 
5 
9.40 5.01 
ff 
10.04 6.57 
0.43 
9 
9.56 9.98 
9 
7.78 9.24 
0.76 
18 ee 
18.08 
2.50 
9.91 2.84 





a 








7.11 
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i 
nn o 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 53 
taken. = 
S 
12h, 
3 
n 
Tygert-Allen Fertilizer Co., Star guano. Fredonia. |5128 
Philadelphia, Pa. : | 
Tygert-Allen Fertilizer Co., Standard bone 
Philadelphia, Pa.| phosphate. Fredonia. 5131 
; | 
Tygert-Allen Fertilizer Co., Tankage. Italy Hill. 5202 
Philadelphia, Pa. 
Tygert-Allen Fertilizer Co.,- Truckers’ triumph|Fredonia. 5130 
Philadelphia, Pa.| potato guano. 4 
F. G. Underwood, Bone meal. Oneida. 4430 
Oneida, N. Y. 
Se | eee 
F. G. Underwood, . |High grade ferti-|Oneida. 4419 
Oneida, N. Y.| lizer. 
F. G. Underwood, Tankage. Oneida. 4431 
Oneida, N. Y. . 
e | | 
J. W. Van Cott & Son, Corn special. Unadilla. 4532 


Unadilla, N. Y. 





‘ 
7 
4 
j 
‘ 
J 
Be 
, 
: 
r. 
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5 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 5 
taken. | 
q 
8 
3S 
a. 
J. W. Van Cott & Son, : Oats and _ buck- Unadilla. 4533 
Unadilla, N. Y.| wheat standard. 
Walker Fertilizer Co., Chemung Valley;Horseheads. {51738 
Clifton Springs, N. Y.| special. — 
Walker Fertilizer Co., Clifton. Reeds 
Clifton Springs, N. Y. Corners. 4945 
Walker Fertilizer Co., Onion special. Florida. 4977 
Clifton Springs, N. Y. 
Walker Fertilizer Co., Potato and vegeta-|Reeds 
Clifton Springs, N. Y.| ble grower. Corners. 4944 
| 
Walker Fertilizer Co., Wheat _ special |Dresden. 5162 
Clifton Springs, N. Y.| No. 2 
is |—— 
W. E. Whann, Chester Valley|E. Corning. |s1s2 
William Penn, Pa.| special. | 
M. E. Wheeler & Co., Corn fertilizer. Oxford. 4372 
Rutland, Vt. Haverstraw. |4962 
Pavilion. ae 
2 : \—— 
M. E. Wheeler & Co., Electrical dis-|Leroy. 4675 
Rutland, Vt.} solved bone. Pearl Creek. |4696 


Bath. | 5188 


—— 
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a 

o 

. Locality where q 

MANUFACTURER. Trade name or brand. sample was 5 

taken. A 

=] 

ES 

Ww 

= 

7) 

M. E. Wheeler & Co., Grass and oats, Vanhorns- 

Rutland, Vt. ville. 4454 


Haverstraw. |4961 


M. E. Wheeler & Co., ‘|High grade fruit|Tallmans. 


Rutland, Vt.| fertilizer. North Collins. 


4974 
5052 





High-grade O r-|Pearl Creek. |4697 
leans Co. bean|Pavilion. 5114 
manure. 


M. BE. Wheeler & Co., | 
Rutland, Vt. 




















M. BE. Wheeler & Co., High-grade royal|Pavilion. Sis 
Rutland, Vt.) sweet potato ma- 
nure. ° 
| 
| 
ee 
Oxford. 14371 
M. EK. Wheeler & Co., Potato manure. Vanhorns- 
Rutland, Vt. ville. 4453 
Pavilion. 5112 
| 
M. E. Wheeler & Co., Royal wheat/|Leroy. 4674 
Rutland, Vt.| grower. Pearl Creek. |4699 
% i 
Wileox Fertilizer Works, Dry ground fish|Orient. 4147 
Mystic, Conn.} guano. 
. 
Z ——|——- 
Williams & Clark Fertilizer Co., | |Acorn acid phos-|Amsterdam. Laser 
New York City.| phate. Brant. fees 
Williams & Clark Fertilizer Co., Ammoniated bone, White Plains./4204 





New York City.| superphosphate. 





eS : — Ere a 


265 


In 100 Pounps or FERTILIZER. 


New Yorx Aakrovtrvrat Experiment Station,’ 
LECTED IN NEW YORK STATE DURING THE SPRING OF 1898 


s 


{ “prow o110qd 
}-soyud oq 
| - [| OS--19JBM 

| Jo spunog 
| 








| -N][Os-d99em 
|jyo spunog 
| 


| "MIBOLPIU BQ 


“yseyjod e[q a 


-N [OS-1oJBM > 
jo spunog| AN 





5.47 




















0.53 








3.41 | 











a 














11.09 





‘pilose vloyd N 
-soyd 18103 ° 
fe) spuno 
J punodg = 
“pps 
orioydsoyd % 
eL[QB[IIVAB rar 
jo spunog|; Ww 





"09301310 
yo spunog 





| 


Guaranteed 
Found 


10.76 








—— | 10 
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Below guarantee 
Below guarantee 
Guaranteed 


Guaranteed 
Found 


Found 
‘(Guaranteed 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Found 
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= 
* ace 
Locality where = 
MANUFACTURER. Trade name or brand. sample was 5 
taken. A 
§ 
= 
MD 
Williams & Clark Fertilizer Co., Ammoniated dis-|Whitney Pt. |4334 
New York City.) solved bone. Franklin Iron 
Works. 4849 
Collins. 5076 
Williams & Clark Fertilizer Co., Carteret  ground/Brant. 5056 
New York City.| bone. 
Williams & Clark Fertilizer Co., Dissolved bone/Franklin Iron 
New York City.) and potash. Works. 4540 


' Williamst’wn|4910 
Cassadaga. |5240 


Williams & Clark Fertilizer Co., Good grower po-|Amsterdam. [4469 ~ 
4759 


New York City.| tato phosphate. |Andover. 
Williamst’wn/|4908 


_ 


Oe | lr 





Williams & Clark Fertilizer Co., High-grade  spec-} White Plains.|4203 
New York City.| ial. 





Williams & Clark Fertilizer Co., Potato, hop and|Franklin Iron 
New York City.) tobacco. Works. 4850 


> | 





¢ 


Williams & Clark Fertilizer Co., Potato phosphate.|Jamaica. 4077 - 


New York City. Franklinville.|4783 
Cassadaga. [5241 





Williams & Clark Fertilizer Co., Prolific crop pro-|Hudson. 4233 
New York City.| ducer. Andover. 4760 
Williamst’wn/4909 








Ee ee 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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og | o5ad 
oo 9.48 
nee nh 
Heo | Egos 
SES SESS. 
Ay Ay 

0.51 4.87 
——_—_—_—___ |—_——_ 

| 

0.49 : 
7.34 
0.73 1.90 

| 
~ 1.67 4.08 
1-11 2.50 
———_—_—_—_ |-———_ 
1.39 2.56 
0.51 3.18 


a4 se 32d hae 
: aden Op OF ct 
B |.23 | #3 | 33 
ge | 8235 | 295 | 232 
22 | gha8-| Bea | Bes 
ow Ay | a a 
164} 8 2* 
| 1.90 9.54 13.06 2.12 
: | 
| 
1.64 14 2 ee 
2.04 4.77 18.11 
10 2 
10.88 12.52 1.80 
1.23 6 5 
1.49 6.85 9.72 4.95 
3.30 8 7 
3.20 9.47 a hea se 7.30 
2 8 3 
2.28 10.62 13.28 3.40 
{ 
| 
2.50 6 5 
2.54 7.51 8.96 5.88 
roe 
0.82 6 1 
1.03 8.33 10.58 1.13 
| 











* Potash present in form of sulphate. 
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fs 
o 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 5 
taken. q 
| 
Ac 
s 
mM 
Williams & Clark Fertilizer Co., | Royal bone phos-|Jamaica. 4078 
New York City.) phate. Whitney Pt. |4833 
| Franklinville.|4780 
Willoughby & Fletcher, Grain and grass. |Oxford. 4363 
Oxford, N. Y. | 
| 
Willoughby & Fletcher, Grain and grass. |Oxford: 14364 
Oxford, N. Y. 
Willoughby & Fletcher, High-grade guano|Oxford. ie 
Oxford, N. Y.| for potatoes and 
vegetables. | 
| 
sales oe 
Zell Guano Co., Ammoniated bone|Carthage. |4881 
Baltimore, Md.| superphosphate. |Waverly. |5037 
- |Gorham. 5223 
Zell Guano Co., Calvert guano. Carthage. 4882 
Baltimore, Md. Watertown. [4895 
’ | 
Zell Guano Co., Corn and potato|Newark Val-| 
‘ Baltimore, Md| manure. ley. Hae 
Zell Guano Co., Dissolved bone/Warsaw. 4707 
Baltimore, Md.| phosphate. Waverly. 5038 


Prattsburg. [5193 


Zell Guano Co., Dissolved S$. C.|/Warsaw. 4709 
Baltimore, Md.} phosphate. Hamburg. 4847 
: Prattsburg. |5192 


a 


= ° 
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Guaranteed 
Found 


Guaranteed 
Found 





Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


‘Guaranteed - 
Found 
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a 64 | Pa Ay pu = 
1.03 7 2* 
1.37 9.43 10.90 2.27 0.62 5.94 
0.82 9 2 —__——_ 
0.81 9.12 10.79 2.38 0.38 5.83 
s secs eas 
1.03 | 8 Saba ee ee rice | 
1.15 9.20 10.79 2.28 6:08 «| at 
| | | | 
| mos pace 
0.82 9 2 Se saree 
0.68 9.20 10.78 2.31 0.27 6.14 
| | 
| | 
| Teed : 
1.60 8 2 —_— 
1.83 9.92 sales ys 2.51 0.28 8.31 
eae) rem 
0.60 9 1.50 ee 
0.80 10.84 11.73 2.18 0 9.23 
1.65 6 4 Bay take Se 
2.03 7.22 9.33 4.06 1.08 3.06 
fey 4.62 16.58 11.86 
an Nee 
z 3.87 16.11 11.73 
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MANUFACTURER, 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 





Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 


Zell Guano Co., 
Baltimore, Md. 





Zell Guano Co., 
Baltimore, Mc 





Zell Guano Co., 











3 
Locality where g 
Trade name or brand. sample was 3 
taken. a 
=" 
s 
~~ 
. $ 
2 
Heonomizer. Warsaw. 4711 
Waverly. 5036 
Prattsburg. |5195 


Electric phos-\Summer Hill.|4317 


phate. Carthage. 4880 

Dayton. 5089 

Fruit tree invigo-|Warsaw. 4710 

rator. Hamburg. 5039 

Prattsburg. /|5194 

Genesee. Warsaw. 4708 

Watertown. /|4890 

High grade cab-|Watertown. |4894 
bage manure. 

Pure ground raw|Hamburg. 4848 


bone. 


Special ammoni-|Newark Val- 





Baltimore, Md.| for onions. 





Zell Guano Co., 


ated bone. ley. 5018 

Special compound|Lima. 4561 

Special compound! Warsaw. 4712 

Baltimore, Md.| for potatoes and/Watertown. [4891 


vegetables. 
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18.86 





1.14 








7.68 





0.03 7.08 


13 .98 


10.25 





1.02 


— 9.10 


1.28 


4.01 


12.41 





bam 
© 
Or 
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Oo 
oo 


Guaranteed 
Found 


—. 





Guaranteed 
Found 





Guaranteed 
Found 





9.36 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


- Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


9.67 


Below guarantee 


11.18 


2.45 
2.47 


Guaranteed 
Found 
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Baltimore, Md. 


er nee 


by 
i.) 
Locality where q 
MANUFACTURER. Trade name or brand.| sample was = 
taken. A 
| 
2 
~~ 
8 
7) 
Zell Guano Co., ‘Special fertilizer. |Marathon. lees 
ae 
reser 














- Zell Guano Co., Special high-grade Lima. 4556 
Baltimore, Md.} onion manure. 
| 
Sears PES ae 
Zell Guano Co., : Special high-grade|Watertown. |4887 
Baltimore, Md.| potato manure. 
Zell Guano Co., Special high-grade|Dayton. ‘5088 
Baltimore, Md.| wheat manure. |Gorham. 5222 
Zell Guano Co., Tobacco fertilizer.|Waverly. [5084 
Baltimore, Md. 
| 
tas 
Not given. Garbage. White Plains.|4208 
Not given. Cabbage fertilizer. | Jamaica. eer 
: 
Not given. High-grade ferti-'| Jamaica. 4087 


lizer. 
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Guaranteed 
Found 





Guaranteed 
Found 





Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 
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Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


q HOs pak 
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© be Pa ome 
2.45 7 
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3.40 8.23 10.09 
3.25 | 6 
ces ge ee ec 9.83 
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sehr less Se at ated ee 
1.60 | 10 
1.67 {| 11.06 12.41 
oe ae Serer 
2.45 8 
2.23 | 11.71 12.97 
0.22 
| 
KOte ice 1 Te 
_ 
(4.12 6 
3.21 | 10.01 14.29 
0.91 
3.29 8 | 
3.24 9.90 14.26 


Below guarantee 
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NS 
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5 
5.04 0.19 : 9.49 
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4 
3.65 1.14 9.09 
0.35 
0.13 1.70 
5 | 
5.76 1.88 3.12 
2.24 | 
freee 
| 
7 
5.06 1.85 3.27 
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MANUFACTURER. 
Not given. 
Not given. 
Not given. , 


: | 
cS hag os a 





~— 


Locality where 
Trade name or brand. sample was 
taken. 


Station number. 


—_- ———— | 


Newbold’s sum- Southold. 4159 
mer king. 





—_—— 


Peach tree ferti-| Gardnertown|4246 
lizer. 


os 


Potato special. Jamaica. 4085 
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5 Bene ee SES 5 FS 5 Baa 
Ay AY ae Ay ae Ay 
Guaranteed 8.25 i 
Found 3.04 8.46 





Below guarantee 0.21 


Guaranteed 2.67 
Found 2.66 
Guaranteed 3.29 
Found 3.08 


Below guarantee 


* Potash present in form of sulphate. 


Il. REPORT OF ANALYSES\OF COMME RG 
FERTILIZERS “OR ODER Pipi @ ee 


L. L. Van SiyKs. 


SUMMARY. 


(1) Samples Collected. During the fall of 1898, the Station 
collected 244 samples of commercial fertilizers, representing 162 
different brands. Of these different brands 111 were complete 
fertilizers; of the others, 23 contained phosphoric acid and 
potash without nitrogen; 5 contained nitrogen and phosphoric 
acid without potash; 12 contained phosphoric acid alone; 5 con- 
tained potash salts only, and 6 contained nitrogen only. 

(2) Nitrogen. The 111 brands of complete fertilizers con- 
tained nitrogen varying in amount from 0.46 to 4.69 per cent and 
averaging 1.67 per cent. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.16 per cent, the guaranteed average being 1.51 per cent and 
the average found being 1.67 per cent. 

In 84 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the euaranteed amount, the excess 
varying from 0.01 to 1.29 per cent and averaging 0.30 per cent. 

In 26 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.02 to 0.77 per cent and averaging 
0.20 per cent. In 24 cases, the deficiency was less than 0.5 per 
cent. : : 

The amount of water-soluble nitrogen varied from 0 to 3.02 per 
cent and averaged 0.54 per cent. 

(3) Available Phosphoric Acid. The 111 brands of complete’ 
fertilizers contained available phosphoric acid varying in amount — 
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from 4.77 to 13.45 per cent and averaging 9.27 per cent. The 
average amount of available phosphoric acid found by the Station 
analysis exceeded the average guaranteed amount by 0.96 per cent, 
the guaranteed average being 8.31 per cent and the average found 
being 9.27 per cent. 

In 93 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the ex- 
cess varying from 0.09 to.4.62 per cent and averaging 1.24 per 

cent. 
In 18 brands, the available phosphoric acid was below the guar- 
anteed amount, the deficiency vatying from 0.03 to 1.61 per cent 
and averaging 0.48 per cent. In 11 cases the deficiency was below 
0.5 per cent. 

‘The amount of water-soluble phosphoric acid varied from 0.62 
per cent to 9.78 per cent, and averaged 5.72 per cent. 

(4) Potash. The complete fertilizers contained potash varying 
in amount from 0.36 to 10.48 per cent and averaging 4.36 per 
cent. The average amount of potash found by the Station analy- 
sis exceeded the average guaranteed amount by 0.26 per cent, 
the guaranteed average being 4.10 per cent and the average found 
being 4.36 per cent. 

In 79 brands of complete fertilizers, the amount of potash 
found was above the guaranteed amount, the excess varying from 
0.01 to 2.87 per cent and averaging 0.57 per cent. 

In 31 brands, the potash was below the guaranteed amount, the 
deficiency varying from 0.05 to 2.29 per cent and averaging 0.54 
per cent. In 18 of these cases, the deficiency was less than 0.5 
per cent. 

In 11 cases among the 111 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess | 
of chlorides. | 

(5) The retail selling prices of the complete fertilizers varied 
from $14.25 to $35 a ton and averaged $23.16. The retail cost of 
the separate ingredients unmixed averaged $17.34, or $5.82 less 
than the selling price. 
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' INTRODUCTION. 

NUMBER AND KINDS OF FERTILIZERS COLLECTED. 
During the entire year of 1898, we collected 1,427 samples of 
commercial fertilizers, representing 901 different brands. It isa 
matter of interest to notice to what extent dealers offer for sale 
complete fertilizers (those containing nitrogen, phosphoric acid 
and potash), compared with those containing only one or two of 
these ingredients. It is also of interest to consider the different 
forms in which incomplete fertilizers are offered for sale. The 
following tabulated statement indicates the different kinds of com- 

plete and incomplete fertilizers collected during the year. 


CLASSES OF FERTILIZERS COLLECTED IN 1898. 


id 
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1898. ox 0.4 o° ORO O8ae o°S 
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Leo Leas oS ho sok oer OS Cus oe 
aa A'S 5 =i) AS an Aogs AQS 
ae Soe s SS ak SAn5 2A 
~Q —Q —Q a aa —Q 
Spring collection. 8 44 7 47 55 578 
Fall collection.. 12 5 23 ELL 
Total for year. 14 56 12 52 78 689 








In the spring collection 78 per cent of the brands offered for 
sale consisted of complete fertilizers; in the fall, 68.5 per cent, 
and during the year an average of 76.5 per cent. Of unmixed 
materials, phosphoric acid was offered much more largely than 
nitrogen or potash, the average for the year being about 8 per 
cent of all brands offered. A smaller number containing phos- 
phoric acid and nitrogen was found. It will be seen that the 
mixture of phosphoric acid and potash was quite largely used, 
averaging for the year over 11 per cent of all the brands collected. 


-- COMPOSITION OF FERTILIZERS COLLECTED IN 1898. 

The tabulated statement below shows the average composition 
of the complete fertilizers collected during the year, together 
with a comparison of the guaranteed composition and that found 
by analysis. 
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AVERAGE COMPOSITION OF COMPLETE FERTILIZERS COLLECTED. 
PER CENT GUARANTEED, PER Cenn Foun 5 : 
| ie 
7 D E 3 R z aoe 5 
4 a8) < 4 cn < < 
Spring. : 
INO ED «ss ejx es O40 4S. 2 065 5,032 >" Si 21e7 2:20 0.14 
Available phos- 
phoric acid ..... 3.005014, O04 37. Gon 3.09" 14.28" -2°8,05 1.00 
Insoluble phos- 
phoric. acid ...:. / ay A were OOO LOYD ne 1.00 ones 
Ve 1 ee a ae 0.50 15.00. 4.67 0.22 15.22 4.91 0.24 
Water-soluble phos- 
 phorie acid ..... Ny ppb fe owe 0210" 1to hi s5. 08 
Water-soluble nitro- 
RE iis Geter fee PP TON pie eats bebe 0 5.03 0.94 
Fall. 
INSELOL ON: oz o%ic'e ss O.41 Doo. asp 4 0546 — 4.69" 1.67 0.16 
Available phos- 
phorie acid ..... 4.00 11.00 8.381 4.77 13.45. 9.27 0.96 
Insoluble phos- 
phoric acid ..... Se as, Bete atk a ay a a et: FR Digg Wee Swe 
BEER tare oo eal ee 1.00 19.00 4.10 0.86 10.48 4.36 0.26 
Water-soluble phos- 
muories Actd 45\...5:: epee eee Peis del aoer. 2 OS kau haes 
Water-soluble nitro- 
ees le Sake aS ake PRTAER OT eee a's Bei .0 3.02 0.54 
Average for year. 
BN TEPOCCTE? ooo ais 20 RS he te ais ss DRE EC Ree tae ns Gen ae WP? 0.15 
Available phos- 
phoric acid ..... pa el Sarees tae Cel OOne etradty Mere rats 8.75 0.99 
Insoluble phos- 
phoric acid ..... yet Te eee Mie es Te Wl Bert Pes. 1.90 ate dee 
USEC See re % Pie aS peer A OSs «Eee ote 4.82 0.24 
Water-soluble phos- ; 
phorie acid ..... eee er eer tte 2 schveho Saal tia the 5.04 


Water-soluble nitro- 





» 
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sf ¥ oO 
PER CENT GUARANTEED: PER CENT Founp. gr 
Eas 
s 3 a re 4 g gus 
4 = < W a8) < <i 
Nitrogen in 
Nitrate of soda.... 14.76 16.00 15.16 14.80 15.76 15.59 0.43" 
Sulphate of ammo- * ; 
Pia sce ORs Ge eee eae re ee pt er eee a ie ttn 20.34 0.34 
Dried blood ...... 9.75 ~-10.50 10.10. 9.2% 10.55. = 9.80% sieso 
Dissolved phosphates, 
Phosphoric acid 
Available ....... 10.00 30.00 18.64 11.05 33.27 14.54 0.90 
Water-soluble mine usm bak eee ane sa 3: to: 15t05 pe ore 
Insoliplesce e219. aoe ee one ee 0. 4.22 1.338 
Potash in 
ICANT: ieee a. os 12.40 12.48 12.44 11.94 17.36 13.48 1.08 
Mnriateten, © ccs bs 50. 50.40 50.20 49.74 53.20 50.92 0.72, 
MPP UOAte feces Se oe Peg hee yy He 5 | Hecieeg gp to MR yng 20.60 rete 
Yish scrap 
INIETORENS SA. cases 2 a0, Unies ory Pray ces Wee artis oe te 7.68 0.51 
Phosphoric acid....° - 4:00 1 6.00~ 75.846 “8.84. "7.23 ae oe 
Bone meal 
Nitrogen’. sae6 bes 1,00. . 4.00% 02.50: 253505. 42 0 ee 0.45 
Phosphoric acid..... 9.00 26.67 19:10°..10.93- 28:83, "2iS2z 2.22 
Mixtures containing 
Phosphorie acid 
Available. :.../..- ~8.00" 18.00 -10.20- T7246 -14°229>11206 0.75 
ATISOLUD LOY sre haha teas b ha cee ees Oe eae Oc# 9.50 2.35 Stesiks 
POLAR os & het sie 1.00 10.00- 38.65 0.84 9:85  3.80°-°085 


TRADE VALUES OF PLANT-FOOD. ELEMENTS IN RAW MATERIALS AND 


CHEMICALS. 


The trade values in the following schedule have been agreed 


upon by the Experiment Stations of Massachusetts, Rhode Island, 


Connecticut, New York, New J ersey and Vermont, as a result of 


study of the prices actually prevailing in the large markets of 


these states. 


These trade values represent, as nearly as can be estimated, the 
average prices at which, during the six months preceding March, 


* Below guarantee. 
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the respective ingredients, in the form of unmixed raw materials, 
could be bought at retail for cash in our large markets. These 
prices also correspond (except in case of available phosphoric acid) 
to the average wholesale prices for the six months preceding 
March plus about 20 per cent in case of goods for which there are 
wholesale quotations. 


TRADE-VALUES OF PLANT-FOOD ELEMENTS IN RAW MATERIALS AND CHEMICALS. 


1898. 
Cts. per 
. pound 
Prmoreiin nutmonia salts... nitens oO S SN csv egiaev artes Sean aie eee 6 * 14 
ef COS ETE AE) MES SRT gate te Sa tay tomer nae pene ook ae bree eal ie mie aera era 13 
Organic nitrogen in dry and fine-ground fish, meat and blood, and 
FILE ROC. LATS OLS: Mane ving se Kania cute ton Saas see tod Seles 14 
a in cotton-seed meal and castor-pomace Se ed es or 12 
a in fine ground bone and tankage . Pa se Aas 134 
id in coarse bone and tankage.............. Se Nea 10 
Phosphoric acid, LUGE; BORIDES mah oe a Big facets gavel vies oe habe ba we ace 44 
CUITALE SOLU We aes OW pce ts Cpa e aae ts at 4 
ve in fine-ground fish, bone and tankage ............... 4 
% in coarse fish, bone BNO tank age 274 «vais Ge bn aS . 84 
cen in cotton-seed meal, castor-pomace and wood ashes. . 4 
A in mixed fertilizers, insoluble in ammonium citrate. 2 
Potash as high-grade sulphate, in forms free from muriates (chlorides), 
INSAHSNES, BUC. o,  9 santas ware Men wee Se APEC Tb Re Oe OA SL ee ef tL 
Potash in muriate Rs ee ERE Aree ee Lec cents pee He AES Os a 44 


COMPARISON OF SELLING PRICE AND COMMERCIAL VALUATION. 


Giving to the different constituents the values assigned in the 
schedule for mixed fertilizers, 14 cents a pound for nitrogen, 4 1-2 
eents a pound for water-soluble phosphoric acid, 4 cents a pound 
for citrate soluble phosphoric acid, 2 cents a pound for insoluble 
phosphoric acid, and 4 1-4 cents a pound for potash, we can calcu- 

late the commercial valuation, or the price at which the separate 
unmixed materials contained in one ton of fertilizer, having the 
composition indicated in the preceding table, could be purchased 

for cash at retail at the seaboard. Knowing the retail prices at 
' which these goods were offered for sale, we can also readily esti- 
mate the difference between the actual selling price or the mixed 
goods and the retail cash cost of the unmixed materials; the differ- 
ence covers the cost of mixing, freight, profits, ete. We present 
these data in the following table, including only complete fer- 
tilizers. 
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COMMERCIAL 23 & 2 

Vacation ov SHG a Reerume, | BB 

1898. tetra es ¥ ete Exe ; “ a% 
ao Sea 
Average. Lowest. Highest. Average. : g q ge 
SPUN E Mae sist ele woe tee $18 52 $15 00 $45 00 $27 65 $9 13 
Pall sek eee JSPR 17534. 4-95 5535 00 deeose 5 82 
Average for year ........ 180545" pire net pity eee 26 93 8 59 


—— 





COMMERCIAL VALUATION AND SELLING PRICE OF CHEMICALS AND INCOMPLETE 





FERTILIZERS. 
3 S33 
f fbatariesty Cages aoe, mst Peas PRICE.» a 35 2 
o 
Eyed 
: e : 2 e 5 byes 
4 en <4 4 ee < < 
Nitrate of soda...... $388 48 $4040 $3944 $3875 $4000 $3938 *$006 
Sulphate of ammonia. ...... ...... (OU DO." eae er EES B00 3 05 
Dissolved phosphate. 1025 2665 1310 1100 2600 1553 2 43 
KAD oe he cas a icra ts hs er a pie ta lagu, LO Coo rcictgs oN state eee 15 00 416 
MI UTiAteOsOL DOLaASD 2. yas.) tee Ae eee AD GT saairvlaw tied ee ee 40 00 *2 67 
Hish-SCrap (0.3 cess 1805 38014 2567 1400 2600 2167 *4 00 
Bone-meal ......... 1194 3041 2532 2000 3800 2770 2 38 
Mixtures containing 
phosphoric acid and 
MOUH SN Fists oe sscass ee 893.1838 1806 1500 3000 2000 6 94 


Wood-ashes ......... 303 837 577 =.(g00 1200 10380 453 

















* Commercial valuation greater than selling price. 


COST OF ONE POUND OF PLANT-FOOD IN FERTILIZERS AS PURCHASED 
BY CONSUMERS. 

In the table below we present figures showing the lowest, highest 

and average cost to the purchaser of one pound of plant-food in 


different forms. 
Cost OF ONE POUND OF PLANT-FOOD TO CONSUMERs. 











Lowest. Highest. Average 


Cents. Cents. Cents. 


Nitrogen in 
Gomplete-Tertilizers a. Cin cat ves orate eee wie 11.7 _ 382.00 20.3 
Bone-wied] |... 6 genes Coe ee ee Celeb as 10.6 26.7 14.7 
FISh-SCL ap: «iors sldete age ose alaiale sake bis ties P 10.9 12: 11.8 
Nitrate ‘of soda: 3) cdvstcten ow ec alk foc tte ews 12.9 13.4 138. - 


Sulphate of ammonia .............. iat Pe Pine Pea 14.7 


New York AGricutturaAL ExprrimMEentT STATION. 283 


Cost OF ONE POUND OF PLANT-FOoOD TO CONSUMERS.— Concluded. 





Lowest. Highest. Average. 


Cents. Cents. Cents. 
Phosphoric acid in 
’ Complete fertilizers (available) .............. 3.6 116.00 6.5 
Dissolved phosphates (available) .,.......... 3.8 10 5.3 
Rear BOTE Te (COLE) < oc ov cc's ase oteide ee sect seepe SL 3.05" 3.3 
SmIUN TERE TELESEL POR LANL D5 hg oc eres tncievel es «Grades wlenazer eset’ +s 3 AL 4.2 
Phosphoric acid and potash mixtures (avail- 
BOERNE MME es aoe cid ce ctt ais fete nice oe «es waa 5.3 12.6 6.9 
SOME IEEE STTOS tC As ge: busce's eit este iy acalbse bine 00 ''% 6% 4.3 13.9 7.2 
Potash in 
MITC L EE TCYUMZCES 555 ic o/c carta caress Cb wo ess oe 3.75 12.3 6.5 
CRE Me Mn ree a ata elas oie tke’, eo std be TUM Dee Bes Aas Uke ee 5.9 
BREE PORN Ts POLE eee a cocracs eie'e +o 0d ee eal eve eh een) elec ss eaares es 
ICE NOR Po racine Cats vcs ec coe ces © akin ese ote s 5.4 17.4 9 
Potash and phosphoric acid mixtures ........ 5 11.9 6.9 





TERMS USED IN STATING RESULTS OF ANALYSIS. 


In the tables following, the terms used to express the results of 
analysis are self-explanatory for the most part. Attention is 
called, however, to ‘‘ water-soluble” phosphoric acid and nitrogen. 

While manufacturers are required to guarantee only the 
amount of available phosphoric acid (water-soluble plus reverted 
or citrate-soluble), yet it seems desirable that consumers should 
know what proportion of the available is water-soluble. The 
amounts of available phosphoric acid being equal, one would 
choose by preference a fertilizer containing the larger amount of 
water-soluble phosphoric acid. 

The amount of water-soluble phosphoric acid varied from 0.62 
to 9.78 per cent and averaged 5.72 per cent. This constituted 
nearly 62 per cent of the available phosphoric acid present. 

The water-soluble. nitrogen includes nitrogen present in the 
form of ammonia salts and nitrates together with that present in 
small amounts of soluble organic matter. The amount of water- 
soluble nitrogen varied from 0 to 3.02 per cent and averaged 
0.54 percent. This constituted 32.3 per cent of the total nitrogen 
present. It should not be inferred that water-soluble nitrogen 
is of more value than the rest. It is, of course, more readily 
available, so far as it consists of nitrates, but it must be remem- 
bered that nitrogen in this form leaches and is lost to plants more 
readily than nitrogen in other forms. 
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ae 
o 
Locality where 3 
MANUFACTURER. . Trade name or brand. sample was E 
taken. A 
S 
ae 
s 
WM 
Baker & Engert, Alkaline bone. Rochester. |5411 
Lincoln, N. Y. | 
Baker & Engert, Giant king. Rochester. 5406 
Lincoln, N. Y. 
Bowker Fertilizer Co., A. Baldridge’s Sen- |Macdougall. |5290 
Boston, Mass.| eca Co. special. | 
‘Bowker Fertilizer Co., A, Baldridge’s Sen- |Macdougall. |5292 
Boston, Mass.| eca queen. te 
| 
sn toss ag: 
Bowker Fertilizer Co., Alkaline bone. Newark. 5366 
Boston, Mass. 
; | 
Bowker Fertilizer Co., Brisbin & Doug-|Clyde. 15486 
Boston, Mass.| lass grain spe- 
erat. ; 
+. Ay 
Bowker Fertilizer Co., Brisbin &- Doug-|Clyde. |5355 
Boston, Mass.| lass special 
wheat fertilizer. “4 
Bowker Fertilizer Co., Chappius XX X|Dryden. 5352 
Boston, Mass.) phosphate. 
| 
Haw 
Bowker Fertilizer Co., Dried blood. _ |Rochester. |5429 
: Boston, Mass. 
: ee 
s ted 
Bowker Fertilizer Co., Hopkins’ special, Canandaigua. |5398 


Boston, Mass.| fertilizer. 


—— 
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In 100 Pounps oF FERTILIZER. 
















































































so. | ese | Sas | Ss. [ cas | ces 
5 ue a3 3% ge ae 
oo eyes nS hho nD 
ge | ae; | See | ge2 | S83 | 287E 
©) re) fae) ~ e Se TS 
ge s| sods | Son | See | fea | goed 
Ay ath a Ay om ms 
Guaranteed ee eer | 18 = ferird. 
Found 14.81 14.81 4.03* re BL 
a ang med ee 
Guaranteed 1.65 8 
Found 1.57 9.10 10.86 4-22 0.49 4,24 
[STS een eeanag atneeed ea 
Guaranteed 0.75 10 4 
Found 0.92 Licat 15.15 4.85 ipa lee 8.81 
|] | | J —_ ] —_— 
Guaranteed —— | 14 | —_—— | | 
Found 16.76 17.28 | | 11.35 
| 
Guaranteed _|———! 11 5 —_—- 
Found =1° 13580 17.79 1.05 10.34 
Guaranteed 0.75 8 4 
Found 1.06 9.82 g Sa Son Uy d 3.80 Oo! 6.55 
Ps | | 
| 
Se er ree ee ef en 
Guaranteed 1.50 10 5 a 
Found wey by ¢ 10.61 Torte 4.95 0.42 6.07 
hoa a ae 
Guaranteed ie 8 1 war 
Found oad 10.57 De you 1.43 0.61244 7.01 
Guaranteed 9.75 ———. rt ib Bs NA 
Found 9.59 : 4.80 2 Oa 
° eee | 
Guaranteed 1 10 4 wee 
Found 1.18 10.51 14.56 4.45 0.39 3.03 





= 


* Potash present in form of sulphate. 
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Locality where 


MANUFACTURER. Trade name or brand. sample was 
‘ taken. 
Bowker Fertilizer Co., Kinne’s _ selected| Ovid. 


Boston, Mass.| fertilizer. 





Bowker Fertilizer Co., Muriate of potash.|Penfield. 
Boston, Mass. 


Bowker Fertilizer Co., Onion special. North Rose. 


Boston, Mass. 


Bowker Fertilizer Co., Special grain. Willow 


Boston, Mass. Creek. 
Bowker Fertilizer Co., Wilson’s golden|Rochester. 


Boston, Mass.| sheaf. 





Bradley Fertilizer Co., Grape fertilizer. |Rochester. 
Boston, Mass. 





Bradley Fertilizer Co., Muriate of potash.| Newark. 
Boston, Mass. 


B®. B. Chapin, Standard. | Rochester. 
: Rochester, N. Y. 





Cleveland Dryer Co., Forest City am-|Cato. 
Cleveland, Ohio.| moniated super- 
phosphate. 


~ 


Station number. 





5 


ioe) 
fue 
a) 


5417 


5487 


5317 


5430 


5409 


5365 


5418 


5339 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found - 


Guaranteed 
Tound 


Guaranteed 
Found 


Guaranteed 
Found 


Below guar 


Guaranteed 
Found 


antee 








In 100 PounpDs OF FERTILIZER. 









































pot ator Bag feel a ase pote acts: 
Epapories as | 32 | $8 | 3a8 
no mi os, D+ no n ee nb AO 
Boe oe eee | dese oc be cae. 33 sie 
B* pene | p26 BFS ia prs 
1 9 2.50 
1.27 | 10.77 13.42 2.89 0.25 6.59 
sa sit PAL 50 —— 
52.36 
0.75 6 5 
0.99 9.35 10.56 5.29 0.27 6.50 
0.75 | 8 4 
1.16 | 9.23 12.52 4.91 0.45 4,12 
To |10 6 
1.37 | 10.97 12.98 6.16 0.57 7.65 


eens rer oressnne ogee | ce ee ree eocmee ees | reece | cee ee | ee 


SS ————— oe ee eee | ee ee 




















ES | cE TEER | RESET Se | ETS | ERSTE 





rs OE le Me apse k lh fe pact oe a ty) folie at cg Phare ta 
50.48 
1.65 yi 3 es 
1.34 6.45 8.42 5.87 0.33 2.50 





ko 
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—_ 





























: 
o 
Locality where re 
MANUFACIURER. Trade name or brand. sample was 5 
taken. A 
a 
ae 
~~ 
CS 
n 
E. Frank Coe Co., Ralston’s Knicker- Aurora. 5326 
New York City.|} bocker .phos- ; 
phate. 
| 
EK. Frank Coe Co., S. G. Lyon’s am-}Aurora. 5325 
New York City.| moniated bone 
superphosphate. 
4% 
f : 7 ie 
BE. Frank Coe Co., Wonder super-,Geneva. 5271 
New York City.) phosphate. | 
Crocker Fertilizer & Chemical Co., |Alkaline bone and|Holley. 5480 
Buffalo, N. Y.| potash. 
| 
Crocker ee er & Chemical Co., |Buddington’s corn|Holley. 5479 
Buffalo, N. Y.. and wheat 
: grower. 
Crocker Fertilizer & Chemical Co., |Cabbage, onion!Canan- 
Buffalo, N. Y.| and celery ma-| daigua. ‘ |5394 
nure. 
Crocker Fertilizer & Chemical Co., |Chappius special] Dryden. 5354 
Buffalo, N. ¥.) corn phosphate. 
a | cer Te 
Crocker Fertilizer & Chemical Co., |Chappius X X V'!Dryden. 5353 


Buffalo, N. Y.| phosphate. 


Crocker Fertilizer & Chemical Co, |Oonklin’s dis-|Penn Yan. 5385 
Buffalo, N. Y.!| solved bone. 


Crocker Fertilizer & Chemical Co., |Crocker’s _ phos-|Hilton. 5462 
Buffalo, N. ¥.| phate. = 
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of 
of 
of 
of 
of 
















































































Ae des be 36 | Saag 
¢ | 28 23 | 92 | $2 | $33 
no nm Ds ot ere nee ne 2 
Be | aess | 588) | Boo |. gee | Bees 
5° Same 2°8, SES SES 25a 
a a | Aa Ay a a 
| Guaranteed Leto 8 1.385 
Found 1.83 9.76 bay; 1.62 0.83 7.04 
| | 
| | | 
a= a eae |-—__—- 
Guaranteed 1.20 8 3 | 
Found oe 10.69 12.38 3.38* 0:52 8.25 
| | 
| | | | 
Guaranteed 1 ip 10 5 ro 
Tound 1.14 9.91 Lr ether 40k Ge 0.51 6.81 
: | | | eas 
Guaranteed a 8 ho, 
Found 8.25 9.13 5.53 5.26 
_——— | | — J] —_____]__ 
Guaranteed 0.82 10 5 
Found 0.87 10.84 12.03 5.12 0.59 7.42 
- | 
Guaranteed 3.28 7 (§ 
Found 3.0L 6.91 8.53 7.62 0.59 3.87 
| | | 
a ee, ee ee ee ee 
Guaranteed z 9 2 
Found 1.93 9.76 10.64 2.44 0.42 6.30 
Guaranteed 0.82 8 2 
Found 1.18 10.36 10.95 2.82 0.18 fbae27 
wf 
Guaranteed ——_ | 14 oes 
Found 14.76 16.57 10.41 
Guaranteed ga} 10 1.76 os 
Found 1.10 11.98 14.04 1.57 0.08 7.85 





* Potash present in form of sulphate. 
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MANUFACTURER. 


Crocker Fertilizer & Chemical Co., 
Buffalo, N. Y. 


Crocker Fertilizer & Chemical Co., 
Buffalo, N. Y. 


Crocker Fertilizer & Chemical Co., 
Buffalo, N. Y. 


Crocker Fertilizer & Chemical Co., 
Buffalo, N. Y. 


Crocker Fertilizer & Chemical Co., 
Buffalo, N. Y. 


Crocker Fertilizer & Chemical Co., 
Buffalo, N. Y. 


Crocker Fertilizer & Chemical Co., 


Buffalo, N. Y. 
HK. A. Cross, 

Hilton, N. Y 
H. A. Cross, 

Hilton; N.Y. 
H. A. Cross, 


Hilton, N. Y. 








Locality where 
sample was 


Trade name or brand. 
taken. 

















ot 
| oo | Station number. 
oO 





Dissolved bon e|Canan- 
black. daigua. 
General phos- | 
phate. Seneca. 5268 
flanlon Bros. spe-|Medina. 5470 
cial. ‘< 
Harvest jewel. Seneca. 5267 
High-grade cereal|Romulus. 5297 
guano. 
84 
Market garden|Seneca. |5269 
special. 
Potash salts. Canan- 
daigua. 5396 
King superphos-|Hilton. |5460 
phate. | 
Parma superphos-|Hilton. |5461 
phate. 
Queen superphos-|Hilton. 5459 


phate. 








¢ 
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mo) xo ® ~ Oo a) a) 5 
O Om Oe O& Ok ds) 


6.20 











1.19 

















10.52 
10.75 


8.09 





Guaranteed 


Guaranteed 
Guaranteed 
Found 
Found 


Guaranteed 
Found 


Found 


$$$ —___—_ 


Found 
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h 
o 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 3 
taken. ~ A 
g 
i= 
YY 
sg 
nM 
Seneca 
Detrick Fertilizer & Chemical Co., |Potash and bone.| Castle. 5275 
Baltimore, Md. 
Detrick‘ Fertilizer & Chemical Co., Wheat mixture. |Seneca 
Baltimore, Md. Castle. 5274 
Louis F. Detrick, Dep ieee) WAL Beh 1 
Baltimore, Md.} acid phosphate. |Groton. _ 15350 
| 
J. W. Dunbar, Grass and grain|Attica. 5441 
Attica, N. ¥.| grower. 
J. W. Dunbar, Special wheat fer-| Attica. 5442 
Attica, N. Y.! tilizer. 
Farmers’ Union Fertilizer Works, [Dissolved bone/Hagle 
Buffalo, N. Y.} and potash. Harbor. 5472 
Farmers’ Union Fertilizer Works, Potato, tobacco, 
Buffalo, N. Y.| and truck ma- Alexander. |5438 
nure. 
Farmers’ Union Fertilizer Works, Standard phos-|Eagle 
Buffalo, N. Y.| phate. Harbor. 5473 
Louis Fechter, East star fertil-/East Buffalo. |5450 


East Buffalo, N. Y.|. izer. 
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Guaranteed 
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0.72 
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Below guarantee 





294 


ReEpoRT OF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 





MANUFACTURER. 


Geneva Coal Co., 


xyeneva Coal Co., 


Geneva Coal Co., 


Griffith & Boyd, 


Griffith & Boyd, 


Griffith & Boyd, 


Griffith & Boyd, 





Griffith & Boyd, 


Griffith & Boyd, 








¥ 
o 
Locality where E 
Trade name or brand. sample was 3 
taken. a 
& 
aS 
~~ 
be 
M 
Harvest king. Geneva. 5248 
Geneva, N. Y. 
New York stand- | : 
Geneva, N. Y.} ard wheat/Geneya. 5247 
grower. 
| 
Reclaimer animal|}Geneva. |5249 
Geneva, N. Y.} bone. ] 
A. Baldridge special | 
Baltimore, Md.| N. Y. phosphate.|Macdougall. |5288 
| 
Farmers’ potato|Dryden. 5351 
Baltimore, Md.| manure. 
| 
| 
Fayette special] Macdougall. ‘|5289 
Baltimore, Md.| bone and potash. 
General crop com-|Kendaia. 15304 
Baltimore, Md.| plete fertilizer. hte 
Original — super-|Kendaia. 5302 
Baltimore, Md.| phosphate. | 
Seneca County!Macdougall. |5294 


Baltimore, Md.} special. 
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Guaranteed — 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Below guarantee. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


—_——_——— 


In 100 Pounps oF FERTILIZER, 








| | 


of 
phos- 
phorie acid. 


Pounds 
total 




















HOo 
4 Oran 
B | 82 
ge | ae, 
sot a> $5 
O° O88 
Au Ay 
0.82 9 
0.96 10.29 
1.65 9 
1.75 1st 
1.85 9 
2.14 10.138 
| 
0.82 8 
1.02 8.62 
| 
0.85 8 
0.83 8.57 
12 
a B hag rg 
0.83 
| 
0.82 8 
0.92%. 1. 8:87 
14 
15.10 
0.82 | 10 
1.06 9.438 
| 0.57 




















11.06 

















Ot 


water-sol u- 
ble potash. 


Pounds 











0.36 


of 
water-sol u - 
ble nitrogen. 


Pounds 


0.50 





of 


water-so lu - 
ble phos 
phoric acid. 


Pounds 



































* Potash present in form of sulphate. 
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Locality where 


MANUFACTURER. ~ Trade name or brand. sample was 


Griffith & Boyd, 


Griffith & Boyd, 


Griffith & Boyd, 


Hanlon Bros., 


Hanlon Bros., 


Hanlon Bros., 


Hanlon Bros., 


J. S. Hewitt & Sons, 


J. S. Hewitt & Sons, 


taken. 





pee en ee | 


Seneca queen. Macdougall. 
Baltimore, Md. 


Thirteen  and|Mapleton. 
Baltimore, Md.| three. 


XX potash ma-|Mapleton. 
Baltimore, Md.| nure. 


Complete manure.|Medina. 
Medina, N. Y. 


High-grade  bone|Medina. 
Medina, N. Y.| and potash. 


Special for pota- 
Medina, N. Y.} toes and _  ecab-|Medina. 
bage. 


Wheat, corn and|Medina. 
Medina, N. Y.} oats. 


Bone and_ potash|Locke. 
Locke, N. Y.| superphosphate. | ~ 


Cayuga County Locke. 
Locke, N. Y.| pride. , 


Station number. 


5293 


5037 





a 4 f 
Sy Oe i ee | 
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In 100 Pounps oF FERTILIZER. 





Guaranteed | 
Found 


Guaranteed 
Found 


Below guarantee 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


: Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Below guarantee 


of 


nitrogen. 
of 


available 
phosphoric 
acid. 


Pounds 
|} Pounds 





pt be 
Co He 
00 
on 





—$— | ——_—______ 











ee NSIS 
13.938 
ee 
3.29 | 7 
3.538 | 7.29 
P85 | be O 
1.94 | 9.75 
10 
| 10.07 
2.06 | 8 
1.73 | 8.19 
0.38 





























oad eee 
o ad 
ae | $28 
Ay Ay 
15.67 | 
| 
S 
ay Ye 4.38 
| | 
5 
11.96 5.68 | 
4 
12.04 2.19 
1.81 | 
—_—_—}—_____ 
| 
— 3 
14.82 3.03 | 
| | 
8 
8.87 8.10" 
| 
Be Meta eee 
| | 
4 
11.08 | 4.44 | 
| 
| 
2 
11.63. 2.60 
4 
10.47 4.09 
| | 
| | 
| 



































on8 on ad 
nie wm M2 
OF a 5 Fo Re 
aw ow 
| 
I 10785 
| 
| 
| 7.94 
| 
| 
| 
—__—_——_|-—__—__ 
6.65 
——__—__—_|—_——_—- 
| 
0.84 | 2.92 
| 
———$———__|_—_—_ 
Bos 
| 88 
———__——_|-———_- 
| 
1.94 4.36 
———_—_— |-——_ 
| 
0.57 7.29 
6.91 
———|———_ 
| 
0.10 | 5.63 


ee ts 
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. 
o 
Locality where q 
MANUFACTURER. Trade name or brand.| sample was 5 
: taken. A 
a ; 
+, 
~~ 
a 
/9) 
J. S. Hewitt & Sons, Special grain andj;Locke. 5346 
Locke, N. Y.| grass. 
G.-C: Hicks; Ontario wheat|Seneca 
Penn Yan, N. Y.| special. Castle. 5278 
Humphrey & Holdridge, Best grain. Honeoye | 
Honeoye Falls, N. Y. Falls. 5282 
|5283 
; | 
Humphrey & Holdridge, Dissolved bone. Honeoye | 
Honeoye Falls, N. Y. Falls. are 
Humphrey & Holdridge, , |Standard phos-|Honeoye 
Honeoye Falls, N. Y.| phate. Falls. 5281 
Lazaretto Guano Co., Pure ground bone.|Attica. "15447 
Baltimore, Md. 
- : = 
Liebig Manufacturing Co., Special mixture. |Moravia. ee 
Carteret, N. J. 
Van Duyne &|Moravia. . 5344 
Liebig Manufacturing Co., O’Hara’s’_high- | 
Carteret, N. J.| grade bone and 
potash. 4 ; 





Pw to Seas 


s 


New York AGrRicuLTurAL EXPERIMENT STATION. 299 


LECTED IN NEW YORK STATE DURING THE FALL OF 1898. 





In 100 Pounps oF FERTILIZER. 


of 
of 
Or 
of 
of 













































































od ng ae: es qo! = 
plese | 228 [che | see | cnee 
ee Apes ae | 34 ge | gas 
ge | gas; | gh | 382 | 358 | 257% 
ee | oees | Bea | #82 | BBS | Bee 
ow | ae au a ay 
fs 
Guaranteed 0.82 8 4 a 
Found 0.97 8.29 10:37 3.94 0.11 7.33 
| | 
ere ee 
Guaranteed 1.64 10 - 5 
Found 1.47 poi a 1203 4.04 0.18 8.11 
Below guarantee | | 0.96 
| | | 
<a ER Cee ae Ee 
Guaranteed tte Te Med ia.6 | 
- Found 12 10.41 12.48 | 5.79 0.80 | 8.02 
Below guarantee | 0.21 | 
| | 
SS ee ee ae 
Guaranteed 14 | ——— | | 
Found 13.80 15.25.04 | | 5.53 
| | | | 
TE a a a Om REE 2 
Guaranteed 1.23 10 3 —_—— 
Found ~~ 1.30 12.30 13.70 2.87 0.05 9.78 
| | leases 
eee ee tee ch eee 
Guaranteed 3.70 —— | 20 | | ——. 
Found 4.61 18.70 0.31 
Below guarantee 1.30 
| 
| Seki: | os 
Guaranteed 4.10 8 7 ———— | 
Found 4.69 9.42 9.84 T282* O. 020 Sa P00 
| | | | 
ea ape ge a en Speed ae 
fi caitiag Oy | | 
Guaranteed — 5 
Found 0 88 13.62 4,85. 6.48 
| | 


—_— 











* Potash pr esent in form of sulphate. 
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Locality where 
MANUFACTURER. Trade name or brand. merge was 
taken. 


Liebig Manufacturing Co., Van Duyne & 


Carteret, N. J.| O’Hara’s' stand-|Moravia. 


ard phosphate. 


Liebig Manufacturing Co., Van Duyne &|Moravia. 
Carteret, N. J.| O’Hara’s T. & F. 
bone. 
Lister’s Agr’] Chemical Works, Crop grower. Lodi. 
Newark, N. J. 


Minot & Decker’s|Newark. 


Lister’s Agr’] Chemical Works, ammoniated dis- 
Newark, N. J.| solved bone and 
potash. 
Fred’k Ludlam, Sickle brand. Magee. 


New York City. 





Maryland Fertilizer Co., Ammoniated fer-|Holley. 
Baltimore, Md.| tilizer O. K. 





Maryland Fertilizer Co., Bone _ superphos-|Magee. 
Baltimore, Md.| phate. Holley. 





Maryland Fertilizer Co., 
Baltimore, Md. 


Tornado fertilizer.| Fairport. 


Station number. 





oO 
J) 
— 
ie) 


5345 





5316 


|5485 


Miller Fertilizer Co., Harvest queen. Kendall. 
Baltimore, Md. 





5357 
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ta Hoo Pie “ea aig Cpls Woe 
Os om'n ood oF 4 oF oO a Meelis | 
g: | 23 Aan od ge | ges 
Seewete ee) eae) See aed eee oe 
‘c) ro @ ~ =e PER Soya 
se | oes | #8a | BES ee seas 
oi Ay ‘ Ay a a a 
: Se CR chk toe a 
Guaranteed | L225 10 2250 
-Found a ieee 10.10 11.94 1.45 0.438 0.62 
Below guarantee 1.05 
| a 
Guaranteed —— | 13 | 5 
Found 13.99 14.39 4.88 9.17 
. | 
| 
aes ae ne eee oe 
Guaranteed 0.83 8 | 1 
‘Found 1.06 | 8.39 9.21 | 1.51 0 4.10 
27 lca | arm paar: a nas 
Guaranteed OWR2 a= See: | 4 | 
_ Found 0.95 8.37 10.21 4* 0.13 4.43 
| | 
Soe Peal ce 
| 
Guaranteed —— | 10 1 
Found 9.88 13.10 eeu 8.69 
| 
ee ee ee ee 
Guaranteed 0.82 8 ae | 
Found 1.06 8.87 11.58 | 2.64 | 0.35 4.58 
pesieal oc. co ae 
Guaranteed ——— | 10 2 
Found 11.45 12.15 Ze 8.89 
| | 
Guaranteed 0.41 11 . nerds 
Found 0.46 18.45 14.36 2.86 0.25 9.44 
Below guarantee : 0.39 
Guaranteed 1 10 2.25 —_— 
Found 1.57 9.97 11.34 2.35 0.28 6.58 








* Potash present in form of sulphate. 
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be 
o 
Locality where e 
MANUFAOTURER,. Trade name or brand sample was 5 
taken. A 
| 
si 
E 
a mM 
Miller Fertilizer Co., Hustler phos-|Stanley. |5264 
Baltimore, Md.| phate. Kendall. 5358 
Miller Fertilizer Co., Special cabbage. |Stanley. 15263 
Baltimore, Md. 
Miller Fertilizer Co., Special wheat/Kendall. 5356 
Baltimore, Md.| grower. 
Milsom Rendering & Fertilizer Co., |Acidulated bone|Penn Yan. 5383 - 
Buffalo, N. Y.| and potash. 
Milsom Rendering & Fertilizer Co., |Attica special. Attica. (5440 
3 Buffalo, N. Y. 
Milsom Rendering & Fertilizer Co., Ballsmith & Mor-| Attica. ae 
Buffalo, N. Y.| itz’s special. : | 
| 
Milsom Rendering & Fertilizer Co., |Dried blood. Canan- 
Buffalo, N. Y. daigua. 5400 
— eee ear 
Milsom Rendering & Fertilizer Co., |Fourteen per cent.|Penn Yan. 5382 
Buffalo, N. Y.| acid phosphate. 


Milsom Rendering & Fertilizer Co., | General crop No. 2.|Kendaia. |5303 
Buffalo, N. Y. 
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Below guarantee 
Below guarantee 
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Guaranteed 
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Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Found 








Below guarantee 
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— 




















he 
Oo 
Locality where F 
MANUFACTURER . Trade name or brand. sample was -| 53 
taken. c=] 
q 
— 
E 
NM 
Milsom Rendering & Fertilizer Co., [Morgan & Lin-);Albion. 5478 
Buffalo, N. Y.| son’s high-grade. 
Milsom Rendering & Fertilizer Co., |Tankage. Canan- 
Buffalo, N. Y. daigua. 5399 
Minot & Decker, Soluble bone. Brockport. [5359 
Brockport, N. Y. 
Oakfield Fertilizer Co., Great value fertil-|Oakfield. 5458 
Buffalo, N. Y.| izer. 
Oakfield Fertilizer Co., Potato and tobac-|Oakfield. 5457 
Buffalo, N. Y.| co fertilizer. 
5 | 
Oakfield Fertilizer Co., Special corn and/Oakfield. 15453 
Buffalo, N. Y.; wheat manure. 
Oakfield Fertilizer Co., Standard fertil-| Oakfield. 5454 
Buffalo, N. Y.| izer. 
Pacific Guano Co., Alkaline bone. Fairport. 5361 


Boston, Mass. 


| | 
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ga | Brag | Boa | B82 | 382 Beg 
a a | Ay a Ay Ay 
Guaranteed 1.64 8 | 4 en 
Found 1.54 6.70 9.37 agp ye 0.66 4.08 
Below guarantee 1.30 0.68 | 
| 
rs el aa en 
Guaranteed 6.15 —- | —————— | —— 
Found 7.16 7.90 12326 1.30 
Guaranteed ————— | 14 —_——— 
Found 16.86 17.08 11.81 
, | | | | 
Guaranteed 0.82 6 | 1.08 
Found 0.83 6.43 | 6.78 1.18 0.01 3.30 
Guaranteed 2.47 6 4.32 a 
Found 2.28 4.77 7.29 So. 51L*.. 0.06 2.60 
Below guarantee 1.28 ; 0.51 
: | | 
| | | 
Guaranteed 8.70 8 6 
Found 2.93 6.39 8.95 5.51 0.73 3.738 
Below guarantee 0.77 1.61 0.49 
oe Ee ee ee em SS 
Guaranteed 2.47 10 LG 
Found — 2.09 8.40 10.63 1.57 0.43 5.51 
Below guarantee 0.38 1.60 | | 
Guaranteed 10 4 DR aace dese | 
Found 11.15 13.30 3.83 | 4.83 
| | 


* Potash present in form of sulphate. 
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MANUFACTURER. 


Patapsco Guano Co., 


Patapsco Guano Co., 


G. A. Pearsall, 


G. A. Pearsall, 


G. A. Pearsall, 


» 


A. Peterson, 
A. Peterson, 
A. Peterson, 


W. W. Phipps, 


W. W. Phipps, 





Locality where 
Trade name or brand sample was 


taken. 


—— ee 


Alkaline — soluble|Albion. 
Baltimore, Md.} bone. 


Soluble bone and|{Albion. 
Baltimore, Md.| potash. 


Bean special. Williamson. 


Williamson, N. Y. 


Dissolved phos -|Williamson. 


Williamson, N. Y.| phate. 


Potato and onion|Williamson. 


Williamson, N. Y.| fertilizer. 


High-grade potato|Penfield. 
Penfield, N. Y.| phosphate. 


Farmers’ benefit. |Penfield. 
Penfield, N. Y. 


Penfield standard.|Penfield. 
Penfield, N. Y. 


Ammoniated  dis-!Eagle 
Albion, N. Y.| solved bone with| Harbor. 
potash. 


Kagle brand su-|Eagle 
Albion, N. Y.| perphosphate| Harbor. 
and potash. 


ee ee 


~— 


: Station number. 


5476 
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Locality where ci 
MANUFACTURER. Trade name or brand. sample was 3 
taken. a 
=| 
— 
s 
op 
H. A. Pierce & Co., /Bone and meat. |Armor. 5449 
Armor, N. Y.| * 
| 
H. A. Pierce & Co., Pure bone. Armor. 5448 
Armor, N. Y. 
| 
Potomac Fertilizer Co., Bone and potash. |Fleming. 5341 
Boston, Mass. 
Potomac Fertilizer Co., Special fertilizer. | Fleming. 5340 
Boston, Mass. 
Queen City Fertilizer Co., Ammoniated bone.|Lockport. 5468 
Buffalo, N. Y. 
Queen City Fertilizer Co., Wheat, corn and LOCEDOFSs , |5467 
Buffalo, N. Y.| seeding-down. 
Quinnipiae Co., Anscomb’s special|/Rochester. 5407 


New York City.| wheat. 


Bachman’s special|Macdougall. | |5295 
Quinnipiac Co., complete ma- 
New York City.| nure. 


Quinnipiac Co., Bone meal. Rochester. 5413 
New York City. 


Quinnipiac Co., Grain and _ seed-|Oakwood. 5323 
New York City.| ing. 


a i ' 
peer ae ay ee et ee 
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MANUFACTURER. 


Quinnipiac Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


a cee 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


Read Fertilizer Co., 
New York City. 


Rochester Fertilizer Works, 
Rochester, N. Y. 


Rochester Fertilizer Works, 
Rochester, N. Y. 


er 


tochester Fertilizer Works, 
Rochester, N. Y. 


Locality where 
sample was 


Trade name or brand. 
— taken. 


4 








Potash and bone. |Oakwood. 


Corn, wheat and|Webster. 
rye. 


Dried blood. Phelps. 





Muriate of potash.|Phelps. 


Nitrate of soda. Phelps. 





Seneca special. Romulus. 





Blood and 
guano XX, 


Potato manure. 





bone|Rochester. 


Perfection brand. , Rochester. 


Rochester. 


ee a a cs 


| Station number. 


5324 








é 


Ol 
Se) 
pea 
ux 


| 


=) | 
eS 
fob 
=) 


1 
ns 
ho 
om) 


| 


Jt 
3 
Go 





j 
el 2 


d11 


New Yorx AcricutruraLt Experiment SParion. 


LECTED IN NEW YORK STATE DURING THE FALL -OF 1898. 


| ‘MeSOIPIU 9] Q 


In 100 Pounps oF FERTILIZER. 


“plov o11oyd 
-soyd aq 
-N | OS-19} RM 
bao) spunog 


-N [OS-19}BM 
yo spunog 


“qsejod eq 
-N [OS-1909BM 
jo spunog 


“plow ormoyd 
-soyd [8303 
jo spunog 


“poe 
otreydsoyd 
O[QABIIVA® 
yo spunog 





"ues01}IU 
yo spunog 

















| o> 
10 of 
1! 1 ' ' 
fap) re 
Sant ~~ 
iS (on) 
Yen) = | (on) 
oO or | nN 
ea eae 3% 
a E | | 
ae) S 
ag lea a 
re aoe | 
rs | 
Yer) 
reir 
1 D> Te) 
coo Yor) | 
rere oO 
rer 
= co) Oo c= 
feb) do d {<b} 
Oo ® fab) ad 
= = = = 
gt gt ato Eo) 
curd a ae a 
55 36 56 35 
O & Oe CD ey OS 





Jo) 
~ 
10 
ri 
wo | x 
Kein 
©o10 | Oo 
rir 
o 
® 
ay 
a 
s 
S 
Ds eo 
5 tof 
; 
ic 
os se 
= Ceo) o 
Om 





oa) 








Guaranteed 
Found 





Guaranteed 

















SS 
= = 
Yen) ~ 
o> S 

aS % 
(as) (=) ot 
% *% 
(8) 10 
N t~ 
sH oH CY OD 
| (a) 
(° 6) be 
oO on! 
re 
ive) o> 
oO ioe) 
OO CO CO od 
Nk LO 
Oo st OD 
oO NAN 

SS 

fab) 

® 

= 
eo) a) 
= | 
= =) 
=) =e) 
ic O & 











Guaranteed 
Found 


10 








Below guarantee 


* Potash present in form of sulphate. 





9) 


312 Report oF THE CHEMIST OF THE 


RESULTS OF ANALYSES OF COMMERCIAL FERTILIZERS COL 





MANUFACTURER. 


Rochester Fertilizer Works, 
Rochester, N. Y. 
\ 


Sessions & Leonard, 
Palmyra, N. Y. 


Sessions & Leonard, : 
Palmyra, N. Y. 





Sheldon & Co., 
Buffalo, N. Y. 





Spaulding & Conde, 
Lyndonville. 


Standard Fertilizer Co., 
Boston, Mass. 


Standard Fertilizer Co., 
Boston, Mass. 


IY’. W. Tassell, 
Williamson, N. Y. 


i. W. Tassell, 
Williamson, N. Y. 














ard. 





H 
®o 
Locality where 4 
Trade name or brand. sample was s 
taken. a 
S 
i 
3S 
n 
Tankage. Rochester. |5424 
Guano ammoni-|Palmyra. 53877 
ated bone. 
Wayne County|Palmyra. 5364 
special. 
Pure ground bone./Brockport. 5360 
High-grade fertil-|Lyndonville. |5463 
izer. 

; | 
Empire State. Rochester. roe 
Hop special. . Rochester. 5410 
|Wheat special. Williamson. |5372 
Williamson stand-}Williamson. {53873 
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I. P. Thomas, 
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Locality where 


Trade name or brand. sample was 


Philadelphia, Pa. 


H: D. Tolles, 


Attica, 
EB. D. Tolles, 
Attica, 
XH. D. Tolles, 
Attica, 
Henry I. Tucker Co., 
Boston, 
G. O. P. Turner, 
Churchville, 
0s. os burner, 
Churchville, 
G. 0. P. ‘Turner, 
Churchville, 


Walker Fertilizer Co., 
Clifton Springs, 


taken. 

S. C. phosphate. |Penn Yan. 

Animal bone. Attica. 
Nees 

Barnyard manure.|Attica. 
N. Y. 

Tolles’ guano. Attica. 
N. Y. 

Special potato fer-|Brighton. 
Mass.| tilizer. 

Grain special. Churchville. 
Nay: 

High-grade guano.|/Churchville. 
Nuys 

None such fertil-|Churechville. 
N. Y.|  izer. 


Phelps 
Junction. 


Acid phosphate. 
Novy 
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New York City. fertilizer. 


Bi 
o 
Locality where q 
MANUFACTURER. Trade name or brand. sample was 3 
taken. A 
a 
= 
S 
a : 
_ Walker Fertilizer Co., Ammoniated phos-|Phelps 
Clifton Springs, N. Y.| phate. Junction. |5390 
ea 
Walker Fertilizer Co., Ontario brand. Phelps 
Clifton Springs, N. Y. Junction. |5389 
Walker Fertilizer Co., Special mixture. |Phelps | 
Clifton Springs, N. Y. Junction. ea 
ES 
Walker Fertilizer Co., Victoria bone. Albion. . |5475 
Clifton Springs, N. Y. . 
Walker Fertilizer Co., Wheat special No.|Phelps 
Clifton Springs, N. Y.| 1. Junction. |53938 
: 
3 ae 
Williams & Clark Fertilizer Co., Goodrich grain|Lima. 5287 
New York City.| fertilizer. 
| 
Williams & Clark Fertilizer Co., Kainit. Rochester.  |5412 
New York City. | | 
ie 
Williams & Clark Fertilizer Co., Royal grain phos-|Middleport. [5469 
New York City.| phate. | 
Williams & Clark Fertilizer Co., Standard grainj|Holley. |5484 
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Found 10.58 1.09 3.46 5.75 
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(> “rer reat cea eam nara eZ 
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Found 0.79 9.95 13.19 5.87 0.16 4.41 
| | 
Guaranteed 0.82 8 1.50 
Found 0.95 8.19 10.18 1.85 0 4.55 
Guaranteed - 0.82 8 5 
Found 0.62 8.36 8.57 4.12 0.12 4.89 
Below guarantee 0.88 
| 
Guaranteed 2 10 5 
Found PADD) 9.84 12.49 4.92 0.22 Tot 
Guaranteed eee Oe —— | 12.48 peas. 
Found 14.20 
Guaranteed 0.82 8 4 
Found 1.06 7.87 11.09 3.90 0.23 8.16 
Guaranteed 1.03 8 4 
Found 1.34 8.06 11.38 4.33 0.68 3.53 
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: 
: o 
Locality where q 
MANUFACTURER. Trade name or brand sample was 3 
f taken. = 
ag 
an 
s 
op) 
Standard grain 
Williams & Clark Fertilizer Co., and _ vegetable] Holley. 5483 
New York City.| fertilizer. 
Wooster & Mott, Alkaline bone. Union Hill. |5374 
Union Hill, N. Y. 
Special manure 
Wooster & Mott, for potatoes and,Union Hill. (5375 
Union Hill, N. Y.| onions. 
Hoster’s high- 


Zell Guano Co., grade wheat fer-|Canoga. 5308 
Baltimore, Md.) tilizer. 


Zell Guano Co., Potato and cab-|Lyons. {53868 
Z Baltimore, Md.| bage special. 


Zell Guano Co., Special grain. Romulus. 5315 
Baltimore, Md. 
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OF THE 


DEPARTMENT OF ENTOMOLOGY. 


Entomologists. | 


Victor H. Lows, B. 5. 


F. A. Srreinz, M. 8.* 


TasLE oF CoNTENTS. 


Parr I.— V. H. Lowe. 


(1) The cottonwood leaf beetle. 
(II) Green arsenite. 
(III) The raspberry saw-fly. 
(IV) Preliminary notes on the grapevine flea beetle. 


(V) Two destructive orchard insects. 


Part II.— F. A, Srrrine. 


(1) A spraying mixture for cauliflower and cabbage worms. 





* At the Branch Station in Second Judicial Department. 


21 

























7; i 
She 
Tatty Lips 
ENS sf 


: a 
ee 
se 





. - ~ 











REPORT OF THE ENTOMOLOGISTS. 


PART I. 


I. THE COTTONWOOD LEAF BEETLE.* 


Lina scripta Fab. 
; V.H. Lowe. 


SUMMARY. 


During the past four years the growers of basket willows in 
central New York ‘have suffered serious loss’ from the depreda- 
tions of the cottonwood leaf beetle. } 

In both the larval and the mature stages, the insect attacks the 
willows, feeding upon the young leaves and tender bark near the 
tips. This injury to the tips causes the willow “ whips” to 
branch, thus rendering them worthless for basket making pur- 
poses. | : 

It lives above ground during all of its transformations. The 
eggs are laid upon the leaves and the larvie feed upon the more 
tender tissues. The pup are attached to the under sides of the 
leaves or to the bark. The mature insects, beetles, are active and 
fly readily from one field to another. The winter is passed in the 
adult stage, the beetles seeking shelter under stones, logs or any 
‘convenient rubbish. | 

On the experimental field the willows were successfully pro- 
tected by three applications of green arsenite, 1 pound to 100 gal- 
lons of water. 





*Reprint from Bulletin No. 143. 


~324 Report OF THE ENTOMOLOGISTS OF THE 


INTRODUCTION. 


The industry of growing basket willows in central New York 
has been seriously handicapped by an insect known among willow 
growers as the “ willow beetle,” but among writers on economic 
entomology as the cottonwood leaf beetle. It is a species which, 
previous to 1894, attracted but little attention in the east, although 


it has long been known as a serious pest to cottonwood in the mid-. 


dle and western states. Since the winter of 1893-94 this insect 
has been very abundant in this State, especially in Onondaga 
County, doing great damage in the willow fields about Syracuse 
and Liverpool. ; 
The investigations and experiments reported in this Bulletin 
were undertaken at the urgent request of some of the leading wil- 
low growers of the State. The life history and habits of the in- 
sect were studied only during the several visits made to the in- 
fested fields, as no suitable place for breeding the beetles at or near 
the Station was available. ‘The experiments cover a period of two 
years, and were undertaken with a view to determining, if possible, 
a satisfactory method of protecting the willows from serious in- 


jury by this insect. 


GENERAL NOTES UPON THE BEETLE. 
CLASSIFICATION AND NAME. 


This species is classified with the large and economically import- 
ant group of beetles scientifically known as the Chrysomelidae. 
This group includes the leaf-eating beetles and among them are 
found some of the most pernicious of the insect pests. 

Probably because this insect first attracted most attention as an 
enemy to the cottonwood, it was given the name of “Cottonwood 
Leaf Beetle” or the “Streaked Cottonwood Leaf Beetle.” In 
this State, however, it is little known excepting as a pest to basket 
willows and hence is known among willow growers as the “ Willow 


Beetle ” or incorrectly “The Willow Bug.” ‘The scientific name, - 


II] 


“ Inna scripta”’? was given the species by. Fabricius. 





1 Identified by Mr. E. A. Schwarz. 
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ECONOMIC IMPORTANCE. 


Fortunately this insect does not have a wide range of food 
plants or it would doubtless have become of much more economic 
importance than it is. Where cottonwoods, poplars or willows 
are extensively grown, however, it may become a very serious 
pest. In the Dakotas, Nebraska, Kansas and Missouri, the in- 
sects appear in great numbers, stripping the leaves from large 
areas of these trees, thus causing serious injury throughout the 
districts where trees of this kind are valued for timber. 

In this State the insect is a serious pest to one of the small, but 
important industries. Probably the greatest injury was during 
1894 and 1895. In Onondaga County, where basket willows are 
extensively grown, from half to three-fourths of the crop was 
rendered worthless. In the vicinity of Liverpool alone, the crop 
"was estimated to be about 1,200 tons less in 1895 than in 1894, 
the shortage. being caused by the beetles. As a further example 
one farmer near Liverpool who grows 20 acres of willows, which 
yield under ordinary cireumstances.about five tons per acre, bring- 


ing from $16.00 to $40.00. per ton, harvested in 1894 only about 


$200 worth of marketable willows, and the following year his re- 
turns were but little better. This is but one of many cases of the 
kind that might be mentioned to show ‘the serious injury which 
this insect is capable of doing. Fortunately the beetles were 
somewhat less abundant during 1896 and 1897. 


IMPORTANCE AS A PEST TO NURSERY STOCK. 


Asa rule the cottonwood leaf beetle does but little injury in the 
nursery, especially in the east. There have been a few instances, 
however, where the beetles have appeared in eastern nurseries in 
sufficient numbers to do serious injury. One of the most important 
of these is recorded in Insect Life® by Mr. Thos. B. Meehan, who 


2) BS E- 
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states that the ‘“ willow beetle” did serious injury in his nursery 
at Germantown, during the spring of 1887, to Carolina poplars 
and Kilmarnock and New American willows. 

In this State, the only instance of injury to nursery stock by 
this insect, which has come under the-writer’s notice, was in the 
nurseries of the Smiths & Powell Co. of Syracuse. In 1895 and 
1896 the beetles did serious injury in a few blocks of Carolina and 
Norway poplars. They were especially injurious during the 
spring of 1896, threatening to ruin all of the Norway and Caro- 
lina poplars in this nursery. 


HISTORY AND PRESENT DISTRIBUTION. 


The original home of the cottonwood leaf beetle is not posi- 
tively known. 


In this country, it did not attract much attention until about 


1876. In 1877 and 1878 the beetles did serious injury to cotton- 
wood in the prairie states, especially Dakota, Kansas and Ne- 
braska, where the cottonwood is valued for both ornamental and 
commercial purposes. In 1884 the cottonwoods in these sections 
were again seriously injured by the beetles which, it is said, ap- 
peared in swarms, quickly stripping the trees of their leaves. 

On the authority of Dr. C. V. Riley’ the habit of feeding on cot- 
tonwood was acquired long after the species was known as a pest 
to willows, and he suggests that “a special cottonwood feeding 
race of the species has of late years been developed.” 

The cottonwood leaf beetle occurs throughout the United 
States, and, according to Mr. E. A. Schwarz, in a recent letter to 
the writer, is found as far south as the City of Mexico. It is best 
known as an injurious species along the Mississippi Valley. 

In this State it is little known outside the willow-growing dis- 
tricts. It first attracted the attention of the willow growers in 





8U. S. Dept. Agr. Ann. Rpt. 1884: 337; reprint from article in N. Y. 
Tribune, Oct. 9, 1878. 
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1875, when more than 50 acres of willows in Onondaga County 
were practically destroyed. From that time until 1893 the beetles 
did not appear in sufficient numbers to do serious injury. In the 
spring of 1894 the beetles appeared in swarms throughout the 
willow growing sections of the central part of the State, greatly 
reducing the yield of marketable willows. During 1895 and 1896 
there was no apparent decrease in the number of beetles and the 
injury to the willows was not lessened. In 1897 the beetles were 
somewhat less numerous, but still sufficiently abundant to do great 
injury to the willows. 

Although widely distributed throughout the State, the dis- 
tribution of the species as a seriously injurious pest is practically 
limited by Oneida, Madison, Onondaga and Cayuga Counties. 
Although basket willows are grown commercially in at least eight 
counties west of Cayuga, the beetles have not been found in suff 


client numbers to do serious injury. 


FOOD PLANTS. 


The principal food plants of this species are willow and cotton- 
wood, It has also been found upon the box-elder. 


HOW THE WILLOWS ARE INJURED. 


~ The nature of the injury caused by the beetles will doubtless 
be better understood after a brief explanation of the method of 
growing basket willows. ‘The principal species cultivated is the 
Kuropean osier, Salix viminalis. As previously stated by Dr. 
Lintner* the willows are propagated by cuttings. These cut- 
tings are nine inches in length and are set six inches into the 
ground, and about fourteen or fifteen inches apart in rows about 
three feet apart. The young willows grow rapidly, a good growth 
averaging from five to six and one-half feet in a season. They 
are large enough to cut the second year, but produce only about 
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two tons per acre, and may continue to yield good crops for from 
ten to fifteen years. By November the willow whips are ready 
to cut, the old stubs being left to produce the next year’s crop. 

It is the object of the grower to produce a tall, straight but 
flexible growth about one-cighth of an inch in diameter at base | 
and measuring from five to nine feet in height. The injury 
caused by the beetles is not so much the weakening of the plant 
by loss of foliage as by the branching of the willow whips which | 
results from the injury to the rapidly growing tips. The beetles 
which have lived over winter are astir early in May and feed for 
two or three weeks. They attack the young willows vigorously, 
feeding largely on the new growth, thus causing the tips to wilt 
and die. Frequently the entire tip is eaten off. In this manner 
irreparable injury is caused at the beginning of the season. Plate 
XVIII is from a photograph showing a bunch of young willows 
with injured tips. Plate XIX is from a photograph of a normal 
willow whip, and one which was injured early in the season in a 
manner similar to those shown at Plate XVIII. Ata the willow 
was eaten off or sufficiently to stop the growth, thus resulting in 
the sprouts and consequent worthless willows, as these sprouts 
never become long enough for basket-making purposes. The un- 
injured willow is shown on the left. 

The injurious work begun by the beetles is continued by the 
larve and adults of the next brood, and as these are much more 
numerous and appear at a time when the willows are growing at" 
their best, the injury is much greater. 


DESCRIPTIVE DETAILS. 


DESCRIPTIONS AND LIFE HISTORY. 


Appearance in the spring.— The beetles which have lived over 
winter come forth from their retreats during the latter part of 
April or early in May. In the vicinity of Syracuse they are 
usually first seen from the 1st to the 10th of May. As pre- 
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viously stated the beetles feed voraciously on the new growth, pre- 
ferring the tender bark, but also feeding upon the leaves, and 
frequently devouring the young shoots before they have fairly 
started. 

The egg.— Egg-laying begins about the 10th to the 15th of May 
and may continue for a week or more. The eggs are deposited 
in groups, usually on the under surface of the willow leaves, but 
they were frequently found upon blades of grass or leaves of 
weeds growing in the willow rows. Each egg is firmly fastened 
on end to the leaf and usually in a slightly slanting position as 
shown at Plate XX, on the left of Figure 1. These groups vary 
in the number of eggs contained. In about 15 examined the num- 
ber varied from 25 to 52. The average number is about 45. 

The eggs are light lemon-yellow in color, turning to a deep 
salmon just before hatching. They are elongate-oval in outline 
and vary in size from 1.35 mm. by 0.63 mm. to 1.47 mm. by 0.84 
mm. ‘The shell is smooth, thick and leathery. 

Period of incubation.— The period of incubation is usually 
from 10 days to 2 weeks. This was the period for 1894, 1895 
and 1896. Last spring was an exception, as few of the eggs 
hatched within 20 days. 

The larva.— When first hatched the larvee measure from 1.05 
mm, to 1.11 mm. in length. The diameter of the head is 0.6 mm. 
and that of the body 0.54 mm. on the anterior half, tapering to 
0.21 mm. at the last abdominal segment. The entire body is black 
or very dark brown. When full grown they measure, on an 
average, about 8 mm. in length. The width of the head is 0.75 
mm. and of the body, on the anterior half, 2.5 mm. tapering to 
about 0.6 mm. on the last abdominal segment. The body is of a 
dirty yellowish color, the head a dark brown and the legs black. 
A double row of dark brown spots, two on each segment, extends 
along the upper surface of the abdomen. In a line with these is 
a row of black tubercles on each side which, when the insect is 
disturbed, emit drops of white milky fluid, of a strong pungent 
odor, which may be drawn back when the threatened danger is 
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past.:.Two tubercles, nearly white with dark colored tips, are 
‘conspicuous on the lateral margins of the first two abdominal seg- 
ments. At the tip of the abdomen is a disc covered with a sticky 
substance which is used both as an aid in crawling about and to 
hold tothe support when necessary. This is especially true with 
the newly-hatched larve. Its chief office, however, appears to 
‘be as a means of attaching the larve to the leaf when about to 
pupate and to hold the suspended pupa until the beetle emerges. 
The larvee are mature in about two weeks. 

Habits of the larva.— The newly-hatched larve remain. for a 
few hours crawling about over the empty egg shells, but soon 
settle down in the immediate vicinity and begin gnawing through 
the epidermis to feed on the soft tissues beneath. They feed side 
by side for three or four days, finally separating to feed independ- 
ently on different parts of the leaf. As they grow older and 
stronger they devour the entire leaf with the exception of the 
midrib and larger veins. (Plate XX, Figure 1.) | Re 

In several cases under observation the eggs had been placed o on 
old leaves and the young larvex, not finding tender food, migrated 
to the tips of the shoots to feed on the tender leaves and bark thus 
causing the same injury as the beetles. 

The larve are full grown in from 10 to 15 days and, after re- 
maining comparatively inactive for a day or two, prepare for pupa- 
tion. Plate XX, Figure 2, is from a photograph of a larva, 
natural size, and enlarged.’ | 

Pupation.— Pupation takes place above ground. When aback 
to pupate, the larva attaches itself to the leaf by means of the 
sticky disc at the tip of the abdomen and allows its body to hang 
down. The head is gradually bent forward and the legs drawn 
up to the body. The transformation from the larva to the pupa 
takes place in a few hours. The bare is retained in the larva 
skin. | 
The pupa. — The pup are familiarly known among the willow 

_pupated. growers as “hangers.” Usually all of the first brood 
elk by, J une 10. The pupe are attached promiscuously to the 
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under surface of the leaves, usually upon the upper half of the 
willow or upon blades of grass or weeds growing in the willow 
rows. The are shining black on the anterior half and dark brown 
on the posterior. They vary in length but measure on the aver- 
age, when first formed, about 9 mm. and are about one-third as 
broad on the anterior half, tapering from the middle to the pos- 
terior extremity. (Plate XX, Figures 3 and 4.) 

As the time approaches for the mature insect to come forth, the 
outline of the pupa becomes more distinct. The posterior half 
which becomes an empty skin, shrivels and the true pupa stands 
out prominently. It is oval in outline, more or less obtusely 
rounded at each end, and measures about 6 mm. by 3.5mm. The 
pupa stage lasts from 10 days to 2 weeks. 

_ The mature insect.— The mature insects, beetles, vary in length 
from 5 mm. to 8 mm. and are a little more than half as broad as 
long. ‘The general color is black and gold above and dark metallic 
green beneath. The head and thorax are black, the latter having 
broad lateral margins of brick-red partially interrupted at the 
middle by a more or less distinct black mark. The elytra are 
marked with black and gold, the black being in three interrupted 
longitudinal lines on each elytron. The lateral and posterior 
margins are brick-red. The inner margins are black and when 
the elytra are at rest form a broad, median line of black. The 
other markings on the elytra vary. In some individuals the gold 
predominates, while in others the black is more prominent. 

The legs are brick-red and ‘black, the former color usually pre- 
vailing on the posterior third of the femur and the anterior two- 
thirds of the tibia. The tarsi are marked more or less regularly 
with brick-red and black. Plate XX, Figure 5, is from a photo- 
graph showing the mature insect natural size and enlarged. 

_ The beetles or “hard shells” as they are commonly known 
among willow-growers, are most numerous on the willows, about 
Syracuse, from the middle or latter part of June until the second 
or third week in July. During this time the willows grow rapidly, 
about three feet being a fair growth, and as the beetles feed vora- 
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ciously on the tender leaves.and bark at the tips of the willow- 
whips, irreparable injury is done by causing them to branch as 
previously explained. 

Hibernation — By the 1st of August nearly all the beetles have 
left the willows and sought shelter in any convenient place. In 
the fields about Syracuse they could occasionally be found under 
stones but were more numerous under logs, under bark on trees 
and in the crevices in fence rails. In willow fields which have not 
been kept free from weeds and grass, the beetles find shelter down 
close to the roots or in the stools of grass. In these retreats they 


remain until the following spring. 


NUMBER OF BROODS. 


There are probably two broods and possibly three, but this point 
has not been satisfactorily settled. The writer failed to find eggs 
later than June 24th, and as the beetles retreat to winter quarters 
early in August, there is hardly time for more than two broods 
under the most favorable circumstances. 


NATURAL ENEMIES. 

Several species of Coccinellidaé, lady-bird beetles, and Cara- 
bidaé, ground beetles, are said to attack this insect in the un- 
developed state. The eggs especially are devoured by the lady- 
bird beetles. Dr. Riley® states that he has observed a species of 
Coccinellidae, Megilla maculata, feeding upon larve and pupe of 
this insect. Doubtless these natural enemies have been more or 
less active in the willow fields about Syracuse, but the writer did 
not observe an instance of this kind on any of the visits to the 
fields, and of several growers questioned, none had seen the pre- 
daceous insects. 


METHODS OF COMBATING. 


The principal methods employed by the willow-growers of this 
State in combating the cottonwood leat beetle may be classified 
under two heads. 


SInsect Life, 3:43. 
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(1) The application of poison or repellants to the willows, 
either dry or mixed with water.— The poisons most commonly 
used are Paris green and London purple, applied either in water 
or mixed with lime or land plaster. Paris green and land plaster, 
about 1 part of the poison to 40 parts of land plaster, is considered - 
an effectual remedy if applied when the willows are wet with dew 
or rain. A solution of copper sulphate without lime, 1 pound to 
from 7 to 12 gallons of water, has been tried by several growers 
about Liverpool, one of the willow-growing centres near Syracuse, 
but without much suecess. If applied strong enought to materi- 
ally check the insect, it injures the willows. 

None of the above compounds have proven uniformly satisfae- 
tory in the hands of the willow-growers. 

(2) By using machines for catching the beetles.—These ma- 
chines are made for use with either horse or hand-power. ‘The 
two forms are illustrated at Plates XXI, XXII and XXIII which 
are from photographs taken by Mr. Rogers of Liverpool, at the 
writer’s request. The dimensions of the body of the horse-power 
machines are as follows: Length 5 feet, width of rear end 2 feet, 
front end 1 foot 8 inches, depth 6 inches. The body thus forms a 
shallow tank which may be lined with zine or tin and in which kero- 
sene oil or kerosene oil and water, the oil forming a thin film on 
the surface of the water, should be kept while the machine is in 
use. A number of narrow strips are placed longitudinally over 
the top in the manner shown in Plate XXI to keep the willows 
from touching the oil. Two stout runners fastened to the under 
side support the tanks. Plate XXII shows the machine in posi- 
tion ready for use. As will be observed, it is made to run between 
the rows; the long arms which extend obliquely from either side, 
cause the willows to bend over as the machine moves along and at 
the same time rub off the beetles and many of the larve and pupx 
which drop into the tank and are quickly killed by the oil. A 
lighter machine for hand-power is shown at Plate XXIII. ~ 
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Of the two classes of methods used in combating this insect, 
the latter has proven much more satisfactory; but unfortunately 
owing to the small size of the willows, the machines cannot be 
used to advantage early enough in the season to prevent serious 
injury by the beetles which first appear in the spring and also 
by the young larve as they are not as readily dislodged. 

In order to ascertain if possible whether the insect could be 
satisfactorily held in check by the application of an arsenical 
poison, thus providing a way to stop the injury to the willows 
early in the spring before the machines can be used to advantage, 
the following experiments were undertaken. 


? 


EXPERIMENTS. 


The experiments were continued through two seasons, beginning 
in the spring of 1896. ‘Through the kindness of Mr. Joseph 
Kennedy, of Liverpool, N. Y., a field of about an acre of willows 
on his farm was reserved for the experiments. Green arsenite 
and arsenate of lead were the poisons selected the first year as 
being most likely to prove satisfactory. 

The green arsenite was used at the strength of 1 pound to 150 
gallons of lime water and the arsenate of lead, 1 pound to 45 
gallons. For the first spraying on two of the plats, 2 quarts of 
glucose was added to each 45 gallons of the mixtures and for the 
second spraying the same amount of thin glue. 

The treatment which each plat received the first year is shown 
in the following diagram: 


DIAGRAM OF PLATS IN 1896. 


| 
| 








Dates of 
sprayings. Plat I 


June 5. | Green arsenite. | Green arsenite , Untreated. ; Arsenate of lead 
and glucose. and glucose. — 


Plat II. Plat III. Plat IV. 








19. | Green arsenite. | Green arsenite | Untreated. | Arsenate of lead 
and thin glue. and thin glue. 
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Experiments in 1896.— As shown in the table, the plats were 
sprayed but twice in 1896. Unfavorable weather prevented a 
third spraying until too late to be practicable and the machines for. 
catching the beetles were used twice, about seven days apart, after 
the last spraying. For these experiments a knapsack sprayer was 
used to apply the poison. When lime was ‘used, enough of the 
freshly-slaked lime was added to make the mixture avant y, milky 
in appearance. | 

Results in 1896.— It was difficult to obtain exact results in 
this case. Swarms of beetles came from other fields to the 
sprayed plats. Ihe general indications were that the plats 
sprayed with green arsenite mixed with lime water and glue and 
with arsenate of lead and glue were less injured after the second 
spraying than the other plats. About 80 per cent of the willows 
on these plats were uninjured by the beetles, while on Plat ITI, 
the check plat, at least 50 per cent were damaged. Glucose did 
not prove as successful in making the mixture adhere to the leaves 
as thin glue, but glue was found to be impractical for this purpose 
because of sticking in the pump and clogging the nozzle. 

Experiments in 1897.— The plan of the experimental field was 
changed for these experiments and a Peppler horse power sprayer 
used in place of a knapsack. As shown by the diagram the acre 
was divided into two equal plats and both plats sprayed on June 3.° 
The machine for catching the insects was not used on either plat. 
Plat II received but one application of the poison while Plat I 
was sprayed as shown in the following diagram. a 

The green arsenite was used at’ the strength of 1 pound’ to 100 
gallons of lime water. Whale oil soap, 1 pound to 20 gallons of 
the mixture, was added to make it spread upon the leaves. Whale 
oil soap also doubtless acts as a repellant to the insects and may 
be used much stronger. . | 


é The original plan was to leave Plat II unspré ed but through a misunder- 
standing it received one application of the poison. 
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DIAGRAM OF PLATS IN 1897. 





~ 


Dates of Plat I. Plat Il. 


spraying. 





June 3. | Green arsenite and whale oil ; Green arsenite and whale oil 


soap. soap. 
19.54-Same’2. 7 ot Gira teeta seo Untreated. 
Bde | AME 2 vis fee PRS er § Untreated. 
Results ...| Marketable willows, 2 tons. | Marketable willows, 1 ton. 
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Results in 1897.— Comparatively few beetles came from neigh- 
boring fields and hence the results were more satisfactory than 
in 1896. As shown in the diagram the yield of the half acre 
which was sprayed three times was twice that of the half acre 
sprayed but once. 

The results of spraying alone as a means of combating. the 
beetles, compared with depending entirely upon the machines for 
catching the insects, may be shown by comparing Plat I to a 
near-by field upon which the machines alone were used. The 
conditions were practically the same in both cases and the yield 
was about the same but there was a decided difference in the. 
cost of treatment. In the field referred to, a machine was kept 
running a part of every day for nearly three weeks, which is not 
exceptional, at a cost of $4.05 per acre for labor while the cost of 
spraying, with a power sprayer covering six rows, was but $2.58 
per acre for labor and materials for the three applications. Thus 
the expense of spraying was but little compared to the yield and 
much less than the. cost of running the machines long enough to 
produce the same results.’ | 


TIn the field referred to the machines were used but once a day through- 
out the entire three weeks. Usually it is necessary to go over the fields 
twice a day for a week or ten days, thus incr easing the expense. 
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SHOULD SPRAYING ALONE BE DEPENDED UPON IN COMBATING THIS 
INSECT ? 

Although the results in the above experiments are very gratify 
ing in favor of spraying, in many seasons it will be found imprac- 
tical to depend upon this means alone in combating this insect. 
Usually the willows are too large before time for the third treat- 
ment to spray to the best advantage and hence the machine should 
be brought into use for a short time if necessary. On newly-. 
planted fields, however, spraying will be found of special ad- 
vantage in keeping off the insects while the willows are getting a, 
start and before they are high enough for the machines. 


IMPORTANCE OF A UNITED EFFORT OF THE WILLOW GROWERS. 


Insects which migrate as readily as the cottonwood leaf beetle. 
will quickly spread over a community where their food plant is. 
extensively grown. The adults of this species fly readily and’ 
probably for quite long distances. In the fields about Syracuse, 
they literally swarm upon the willows, coming from all directions, 
‘especially from neglected fields, which of late years are becoming 
common in this community. A neglected field of willows means. 
that the beetles will breed there unmolested and as food becomes 
short or as migratory instincts dictate, will seek other fields in the. 
vicinity. Several illustrations of this kind came to the writer’s. 
notice at Liverpool. Willow growers whose fields were in the. 
vicinity of neglected fields suffered greater loss from injury to the. 
willows, or were put to greater expense in combating the insect 
than were those whose neighbors united with them in an effort to. 


check the pest. 


RECOMMENDATIONS. 


Begin spraying early in the season. Make the first application 
‘before the beetles become numerous and follow: it by one or two. 
more a week or 10 days apart. 

22 


- 
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Use green arsenite or other equally good arsenical, 1 pound | 
to 100 gallons of water, with the addition of enough freshly-slaked 
lime to make the mixture slightly milky in appearance. One 
pound of whale oil soap to about 20 gallons of the mixture may 
be added with good results. It will do no harm to use the’ soap 
stronger. 

Spray newly-planted fields with the poison until the willows are 
large enough for the machines. | 

After the willows are too high to spray thoroughly by ordinary 
means, use the machines for catching the insects if necessary. 

_ Urge the importance of a united effort on the part of all inter- 


ested in willow growing. 
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SUMMARY. 


Green arsenite is a simple arsenite of copper similar in texture 
and chemical composition to Scheele’s green. It is as poisonous 
as Paris green, is cheaper to manufacture, and is an impalpable 
powder instead of -crystalline, hence it will remain suspended in 
water longer than ordinary Paris green thus insuring a more even 
application to the foliage. Tt should be used with lime in the 


same manner as Paris green. 


INTRODUCTION. 


Under the name green arsenite the Adler Color and Chemical 
Works have placed upon the market an arsenical which may be 
used in place of ordinary Paris green. As stated in the Fifteenth 
Annual Report of this Stattion, pages 536-539, samples were sent 
to the Station in 1896 for experiment. During 1897, two other 
samples were sent for the same purpose. In addition to the ex- 
periments the poison has been extensively used in place of Paris 
green in the Station orchard during the past two seasons with 
excellent results. | 


QUALITIES AND USE OF GREEN ARSENITE. 


NATURE AND COMPOSITION, 


In general appearance green arsenite resembles ordinary Paris 


green. It differs chemically from this poison in being a simple 


*Reprint from Bulletin No. 143. 


New York AGRICULTURAL EXPERIMENT aaa 341 


arsenite instead of an aceto-arsenite of copper, el physically in 
being an impalpable powder while Paris green is crystalline. 

Green arsenite is said to be similar to if not identical with 
Scheele’s green, but according to samples sent by the manu- 
facturers to the Station the percentage of arsenious oxide may 
vary from 41.04 to 62 per cent, while Scheele’s green contains, 
theoretically, 52.94 per cent. 

WHEN FIRST USED AS AN INSECTICIDE: 

Mr. C. L. Marlatt of the United States Department of Agricul- 
ture, Division of Entomology, was probably the first to use green 
arsenite in place of Paris green. Mr. Marlatt® states that copper 
arsenite (green arsenite) was especially made for him in 1894, by 
a prominent manufacturer of Paris green and that it is in reality 
Paris green, without the addition of acetic acid which is ado to 
produce a more or less coarsely crystalline product. 

In a publication of the Department of Agriculture, Mr. Mar- 
latt? gives the results of experiments with this insecticide. He 
found that the action of the simple arsenite of copper on the foli- 
age of various plants used in the experiments was practically the 
same as Paris green. Again in a subsequent bulletin’? Mr. Mar- 
latt gives results of experiments with this and other arsenicals. 


ADVANTAGES OF GREEN ARSENITE OVER PARIS GREEN. 


In addition to the comparatively low cost of manufacture the 
principal advantage of green arsenite over Paris green is that, as 
it is so much more finely divided, it remains in suspension in 
water much longer. From experiments in the laboratory the 
writer found that the ordinary crystalline Paris green, when 
mixed with water at the rate of 1 pound to 150 gallons, would 
sink to the bottom of the jar in about five minutes, leaving the 


8 Insect Life, 7: 408-411. 
9U. 5S. Dept. Agr., Div. Ent., Bul. 2, n. ser. 
10 U. 8. Dept, Agr., Div. Ent., Bul. 6, n. ser. 
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water clear, while the green arsenite remained in suspension for 
over two hours. 

It is because the green arsenite stays suspended in water so 
much longer than Paris green, that it is more valuable as an in- 
secticide. Without doubt much of the failure to get good results 
from Paris green is because of the difficulty of keeping it evenly 
distributed through the tank. Unless the mixture is almost con- — 
stantly agitated, the Paris green sinks to the bottom and is quickly 
drawn out by the pump, so that before the tank is half empty 
most of the poison is gone and the remainder of the water contains 
so little Paris green as to be hardly worth applying. 


HOW TO USE GREEN ARSENITE. 

Green arsenite should be used the same as Paris green. For 
ordinary purposes use 1 pound to from 100 to 150 gallons of 
water with the addition of enough freshly-slaked lime to make the 
mixture slightly “milky ” in appearance. Lime should always be 
added, for, in addition to other uses, it prevents injury to the 
foliage. It may be used with Bordeaux mixture in the same man- 


ner as Paris green. 


PRICE PER POUND AND WHERE OBTAINED. 


Green arsenite can be obtained from the Adler Color and Chem- 
ical Works, New York, and probably from other leading dealers 


in similar products for 15 cents per pound. 


EXPERIMENTS WITH GREEN ARSENITE. 


No strictly comparative experiments with this insecticide have 
been made here at the Station. Comparative tests’ by C. L. 
Marlatt, however, indicate that green arsenite and Paris green are 
equally effective as insecticides. 

Experiments with green arsenite made by the writer are re- 
corded on pages 600-601 of Bulletin 136 of this Station and on 
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previous pages of this Report. In the former instance the in- 
secticide was successfully used against a flea beetle, Systena 
hudsonias Forst. attacking young apple grafts, and in the latter 
with equal success against the cottonwood leaf beetle, Lina 
scripta Fab. | | | 

In the spring of 1896, and again in 1897, the writer used green 
arsenite against the spring canker worm in an orchard near the 
Station.. Fourteen large bearing apple trees were used in the 
experiments. Both seasons the trees were sprayed three times, 
the first being about the middle of May and the remaining two 
from a week to ten days apart. In 1896 the remainder of the 
infested orchard was sprayed with ordinary Paris green, and in 
1897 the green arsenite alone was used. In 1896, the trees 
sprayed with green-arsenite were more uniformly free from 
canker worms than those sprayed with Paris green, while in 1897, 
the sprayed trees were practically free from canker worms after 
the second application, which was made May 22, while the un- 
sprayed trees were nearly stripped of their foliage. 

In addition to the above experiments the writer has used green 
arsenite upon young pear trees against the fruit worm and upon 
potatoes against the Colorado potato beetle. In both instances 
the poison was used at the rate of 1 pound to 150 gallons of 
water with the addition of enough freshly-slaked lime to make the 
mixture slightly milky in appearance, and gave every indication 
of being equally as efficient as Paris green. __ 
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EXPLANATION OF PLATES. 


Puate XVIIL.— Young willow whips injured by the cotton- 
wood leaf-beetle. | 

Pirate X1TX.— Uninjured willow whip and one which was in- 
jgured at a early in season causing it to branch. 

Pratt XX.—1. Willow leaves showing eggs attached and w- 
jury by young larvae. 2. Larva natural size and enlarged. 
8. Pupae attached to willow leaf, natural size. 4. Pupa en- 
darged. 5. Beetles natural size and enlarged. 

PratEe XXI.— Machine for catching the beetles. 

Prats XXII.— Machine in position ready for use. 

Prate XXIII.— Hand power machine. 
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Ill. THE RASPBERRY SAW-FLY.* 





Monophadnus (M onophadnoides Ashm.) rubi Harr. 


Order Hymenoptera; family TENTHREDINID2. 


———— 


V. H. Lowe. 


———_____—_ 


SUMMARY. 


During the past two years the raspberry saw-fly has done serious - 
injury in certain localities in the State. The adult insects appear 
at about the time the leaves begin to expand. The eggs are placed 
just beneath the under cuticle of the leaf by means of the saw-like 
ovipositor with which the female is provided. The leaf tissue 
above the eggs becomes lighter in color, so that a leaf in which 
several eggs have been deposited has a spotted appearance. The 
larvee are green in color and are covered with spine-bearing tuber- 
cles. They feed voraciously upon the leaves and may occasion- 
ally attack the tender bark of the new growth, the flower buds 
and the young fruit. Pupation takes place under ground, the 
larvee forming oblong cocoons of a few coarse strands of silk 
together with a glue-like secretion mixed with particles of earth. 
The larve remain all summer and until the following spring in 
the cocoons, slowly changing to the pupa state. There is but one 
brood annually. | 

Experiments showed that the larve can be successfully checked 
either by brushing them off from the bushes to the loose soil be- 
tween the rows or by spraying with hellebore, 1 ounce to the 
gallon of water. The latter method was found to be most prac- 
tical especially in large fields. | 





* Reprint from Bulletin No. 150. 
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INTRODUCTION. 


In some sections of the State the raspberry saw-fly is at times one 
of the most troublesome insects with which the grower of rasp- 
berries and blackberries has to deal. ew if any of the numerous 
species of insects known to this State which attack these import- 
ant crops are capable of doing more serious injury in a single 
season. J ortunately it is not a difficult insect to control and 
hence it is chiefly important that the farmers should learn the ~ 
nature of the insect, how the presence of a brood can be detected 
while yet in the egg stage and the measures necessary to take in 
destroying the larve. 

The investigations and experiments herein recorded were > 
largely made on the farm of Mr. J. F. Mikelson of Oaks Corners, 
N. Y., to whom the writer is indebted for many courtesies shown. 


{ 


GENERAL NOTES UPON THE INSECT. 
CLASSIFICATION AND NAME. 


As indicated by its name this insect belongs to the group of 
hymenopterous insects popularly known as the saw-flies, which 
in number of species and economic importance form the princi- 
pal members of the group T'enthredimdae. The raspberry saw- 
fly was first described by Harris in 1850, who gave it the scien- 
tific name of Selandria rubt. It has recently been included by 
Ashmead in his new genus, Monophadnoides.* 

The insects of this group are most destructive to garden nie 
field crops of any of the Hymenoptera. They are, therefore, of 
much importance to the agriculturist, and hence it may not be 
out of place to review briefly the principal characteristics by 
means of which the more common saw-flies can be recognized in 
their various stages of development. 

The egg-— The eggs should be looked for on the aviiitey surface 
of the leaf, usually near the midrib and larger veins. Sometimes 





1 Canadian Entomologist, 30:253. 
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they are placed in rows on the midrib and larger veins as in the 
ease of the currant saw-fly, but more often the female makes a 
slit through the cuticle of the leaf and deposits her egg under- 
neath. The eggs are usually quite small at first but it has been 
observed that they gradually enlarge, probably by the absorption 
of moisture from the leaf tissue. 

The larva.— The larvee of saw-flies resemble caterpillars In gen- 
eral appearance, but can usually be distinguished from them by 
the number of prolegs, which in most cases is from 12 to 16, 
while true caterpillars, with one exception, have but 10.7 Also 
a common habit among saw-fly larvee consists in curling the pos- 
terior segments of the body about the stem or edge of the leaf 
upon which they are feeding. Other species are slug-like in ap- 
pearance. <A familiar example is the cherry slug which attacks 
the leaves of both cherry and pear trees. In still other species 
the larvee are smooth and free from slime or covered with spine- 
bearing tubercles. 

The pupa.— The pupa is enclosed in a parchment-like cocoon. 
Some species form them 2 or 3 inches under ground, while 
others prefer the surface of the ground or some point on the food 
plant a short distance above it. 

The adult The adult insect may be readily distinguished 
from other Hymenoptera by the broad head and thorax and the 
abdomen which broadly joins the thorax at its base. Other char- 
acteristics are found in the wings and the peculiar saw-like oviposi- 


tor of the female. 


\ 
HISTORY AND PRESENT DISTRIBUTION. 


But comparatively little is said about this species by the early 
writers on economic entomology. So far as the writer has been 
able to learn it is not mentioned as a European species. Among 
the earliest references to it is one by Harris in his “ Entomologi- 


2 Comstock’s Manual for the Study of Insects, p. 612. 
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cal Correspondence,” published in 1846, where Saunders® states 
that Darling, in a letter to Harris, “ gives a correct account of 
the manner: in which the egg is deposited.” In 1850, in the 
New England Farmer, Harris published an account of the habits 
and ravages of this insect and the means to be used against it. 
From this time until 1869 there appears to have been nothing of 
importance published about it. In July of that year Walsh and 
Riley* published notes upon the life history of the insect, and gave 
an account of its ravages in Illinois. Since this time occasional 
references have been made, but little added to our knowledge of 
its life history and distribution. The most notable exception 
which the writer has been able to find is in a paper on “ Insects In- 


jurious to the Raspberry,” by W. Saunders, published in the An- - 


nual Report of the Entomological Society of Ontario for 1873, pp. 
11-12. In this paper Mr. Saunders gives a detailed description of 
the insect in all its stages except the pupa; but does not describe 
the adult male. Full notes are also given upon its life history. 

The species probably has a wide distribution throughout the 
Eastern and Central States. It is known to oceur in southeastern 
Canada, Vermont, Massachusetts, Connecticut, New Jersey, New 
York, Ohio, Michigan, Indiana, Illinois and Iowa. It is widely 
distributed in this State, being found on Long Island and at vari- 
ous points west along the central and southern part of the State 
nearly to the western boundary. 


ECONOMIC IMPORTANCE. 


Although this insect is capable of doing serious injury, often 
occurring in sufficient numbers to nearly ruin an entire crop of 
frnit, it is not difficult to check, and hence it is of less economic 
importance than many species more difficult to control. It should 
be borne in mind, however, that it is of especial importance to 
recognize the discolorations of the leaf caused by the presence of 


3 Ont. Ent. Soc. Ann. Rpt. 1873: 11. 
4 American Entomologist, 1: 224. 
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the eggs or the young larve when they first appear, so that the 
necessary steps ean be taken to check the insect before serious in- 
jury is done. 

Importance in the nursery.— This saw-fly is occasionally found 
in the nursery, where it may do much injury to the young black- 
berries and raspberries. The larve feed upon the new growth 
of the young tips after first devouring the leaves, and hence may 
do serious injury by checking the early growth of the plant. 


FOOD PLANTS. 


As its name indicates, this species feeds principally upon the 
raspberry. Ina large field of raspberries near the Station where 
several varieties are under cultivation, and where the insect has 
been very abundant for nearly four years, the Shaffer bushes have 
suffered most injury each season. In addition to the raspberry, 
the blackberry and dewberry are subject to attack. 


INJURY TO THE PLANT. 
The first injury is caused by the female, which, as stated in 
detail on another page, deposits her eggs on the under side of the 
leaf, just beneath the cuticle. At first no apparent injury results, 
but within a few days the upper surface of the leat immediately 
over the egg turns light green, and finally a light yellow color, the 
tissue becoming dry and somewhat withered. Thus a leaf in. 
which a number of eggs have been placed soon becomes distinctly 
spotted and hence is easily detected. (Plate XXVI, Fig. 4.) 
Where a large number of eggs have been deposited on a single leaf 
nearly the whole leaf becomes lighter in color and appears some- 
what wilted. This is a matter of importance to the grower, for 
by the spotted leaves one may be made aware of the presence of 
the immature brood before the more serious injury caused by the 
young larve takes place. | 
Injury to the leaves and new canes.— The first evidence of the 
work of the larve upon the leaves is the small irregular holes 
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which they make. All of the soft parts of the leaves are finall- 
devoured, leaving only the midrib and larger veins. (Plate 
XXIV.) | | 

When the bushes are badly infested the new canes also suffer 
severe injury. The young expanding leaves are first devoured 
and finally in some instances the bark and succulent wood of the 
new growth is injured. (Plate XXV.) 

Injury to the buds and young fruit.— The injury to the buds 
and fruit is much less extensive than to the leaves. On the Shaffer 
raspberries, in the field previously referred to, small percentages 
of the buds and fruits were injured. In every instance the buds 
and fruits were only partially devoured, the larvee usually eating 
away a portion from the side as shown at Plate XXVI, Fig. 1. 


DESCRIPTIVE DETAILS. 
DESCRIPTIONS AND LIFE HISTORY. 


First appearance wm the spring.— The time when the adults 
come out of the ground in the spring undoubtedly varies accord- 
ing to the season. During the past 2 years the adults were not ob- 
served in the vicinity of Geneva before May 10. "Last spring they 
were very common by May 25. 

The egg.— Egg laying begins soon after the adults appear. 
Last spring a few eggs had been laid by May 18. May 27 the 
eggs were abundant. ‘They are deposited from the under surface 
of the leaf. The female makes a slight incision with her saw- 
like ovipositor (Plate XXVIII, to the right of Fig. 2) and forces 
the egg under the cuticle and close up to the leaf vein near which 
the incision is made. Plate XX VI, Fig. 2, is from a photograph of 
the under surface of a raspberry leaf showing the eggs, nearly 
ready to hatch, natural size. Fig. 3 is enlarged from a portion of 
the same leaf. (The engraver has made the eggs in this figure 
show more distinctly than natural.) 

_ When first deposited the eggs measure about 0.8 mm. in length. 
In about 48 hours they have increased slightly in size and con- 
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tinue to grow, evidently by the absorption of moisture from the 
leaf tissue, until fully developed. As the egg increases in size the 
tissue about it gradually turns lighter in color, finally becoming 
yellow. Thus, as previously stated, the infested leaves soon be- 
come spotted on the upper surface. (Plate XXVI, Fig. 4.) 

_ The egg when first removed from the body of the female has 
been described by Saunders®. as approaching a “long oval in form, 
rather obtuse at the ends and attaining its greatest diameter a 
little before the middle. Color white, with a faint yellow tinge 
and a smooth, olossy surface, semi-transparent.” 

The fully developed egg, as it appears when removed from the 
leaf, is white or slightly tinged with yellow and nearly pear-shaped. 
The average measurement is 1.2 mm. by 0.6 mm. at the widest 
point. As with the newly deposited egg the enveloping mem- 
brane is smooth and semi-transparent, plainly showing the move- 
ments of the embryo within. The number of eggs deposited on a 
single leaflet may reach as high as 24. 

Period of mcubation.— The period of incubation may vary- 
from 7 to about 10 days. Some of the specimens under observa- 
tion hatched in about 7 days, but most of them were 10 or 11 days. 
old before hatching. The eggs from which the larva have escaped 
are plainly indicated by the irregular hole in the side of the 
swelling. | 
_ The larva.— The larve measure, soon after hatching, 2 mm. 
to 2.8 mm. on an average in length. The body is nearly cylin- 
drical, yellowish white or very pale yellowish green and well cov- 
ered with spine-bearing tubercles. The spines are at first white, 
but gradually change to dark brown. Before the first molt the. 
head is slightly darker and about one-fourth broader than the. 
- body. The dark brown eye-like spots just above each antenna 
‘are very conspicuous. With the increase in size and the succeed- 
ing molts the color of the body becomes a pale green and finally a 
decided green color; the dorsal spines turn darker brown. The 





, 


5 Rpt. Ont. Ent. Soc., 1873, p. 11. 
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body gradually assumes the characteristic wedge shape, but to a 
less degre than with many species of saw-tflies. 

The full-grown larva.— Length about 18 mm.; body tapering, 
broadest on anterior third where it measures 2.1 mm. Color 
light yellowish green to darker shades, usually imitating the color 
of the leaf upon which it is feeding. Head darker with distinct 
nearly round eye-like spot on either side and sparsely covered with 
long white hair. Mandibles black at tips; prolegs on joints 6-13. 
Body covered with spine-bearing tubercles arranged in double 
transverse rows. In each double row the anterior dorsal tubercles 
bear two spines and the posterior three.* Two dorsal tubercles — 
on the first segment of the thorax bear 5; all the lateral tuber- 
cles bear 1 and 2 spines. Dorsal spines very dark or black, lateral. 
spines pale green or white. The anal plate bears six simple and 
two bifid spines. (Plates XX VII, Figs. 1, 2 and 3.) 

Habits of the larva.— The newly-hatched larve feed on the soft 
parts of the leaf but are soon large enough to eat oblong or ir- 
regular holes through the leaf. Finally, as previously stated, the 
entire leaf is devoured with the exception of the midrib and 
larger veins. When at rest upon the upper surface of the leaf 
they are quite inconspicuous owing to the similarity of color of 
the body and leaf. They continue feeding for 10 days or more, 
finally going into the ground to pupate. eae 

Pupation.— Pupation takes place during the latter part of June. 
Last year nearly all of the larve in a badly infested field of rasp- 
berries near the Station had gone into the ground by June 29. 
When ready to pupate the larvee crawl down the canes and wan- 
der about for a time, apparently seeking a suitable place $0 enter 
the ground. Some of them enter the ground close to the canes 
but large numbers were observed to go 2 or 3 feet from 





6 From other descriptions principally by Saunders (Ont. Ent. Soc. Ann. 
Rpt., 1873, p. 12) it appears that there may be exceptions to this arrange- 
ment, but in nearly 30 specimens examined by the writer no exceptions were — 
observed. 
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the base of the bushes before going into the ground. Also later 
in the season more of the cocoons were found about 2 feet from 
the bushes than close to the base. The cocoons are formed from 
2 to 3 inches below the surface of the ground. 

The cocoon.— The cocoons are not easily recognized owing to 
their close resemblance to the surrounding earth. They resemble 
an oblong, nearly cylindrical pellet of carth rounded at both ends 
and about 7 mm. long and half as broad. (Plate XX VII, Fig. 4, 
natural size, Fig. 5 enlarged.) One cocoon is broken at one end, 
‘showing the head of the imprisoned larva. The cocoons are 
largely composed of a dark-brown, mucilaginous substance to 
which the surrounding particles of earth adhere and which upon 
hardening becomes brittle and shining. It is insoluble in water, 
weak acid or alkali. Running through this substance and some- 
times within the cell are occasional strands of coarse, brown silk. 
Thus it appears that the larva first spins a coarse network of 
silk to partially support the sticky mucilage in process of harden- 
ing. Although none of the larve under observation were noticed 
to molt or otherwise shed their spines before entering the ground, 
no trace of the spines could be found in the cocoons. 

Within this tight, almost waterproof cocoon, the transforma- 
tion to the pupa state slowly takes place. At first there is but 
little change in the appearance of the imprisoned larva, except 
that it is not covered with spines as formerly, but within 2 or 
3 days has shrunken somewhat and become rigid and motion- 
less. It remains in this condition all summer and all the follow- 
ing winter, slowly assuming the shape of the pupa. ‘The trans- 
formation is finally completed during the latter part of March or 
in April. Specimens kept in moist earth in the laboratory pu- 
pated early in April. 

The pupa.— The true pupa stage lasts but a few days. The 
pupa is pale green in color, becoming darker a few days before 
the mature insect emerges. 

23 
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“The manner in which the pupa escapes from the cocoon was 
not satisfactorily observed. It was noticed, however, that old 
cocoons, which had remained in the ground over winter, became 
soft and spongy and hence easily broken. Also that from the 
cocoons from which the adult insects had emerged a large irregu- 
lar piece had been partially cut, as if by the jaws of the insect, 
and broken off from the end. 

The adults—— As previously stated the adult insects appear 
about May 10. They fly actively about during the heat of the ~ 
day, but in the early morning and toward evening or during un- 
usually cool days they seek shelter on the under side of the leaves, 
remaining sluggish until warmed by the rays of the sun. 

The female.— The following technical description is taken from 
Mr. Edward Norton’s monograph’ of the Tenthredinidae: 

“Color black, head rather rugose, nasus somewhat incurved; 
head pubescent except about ocelli; mandibles with 2 stout 
inner teeth; tegule, most of anterior angle, the third, fourth, fifth 
and part of sixth seguments of tergum yellowish white, venter 
ferruginous; legs paler, their coxee and basal half of femora and 
tips of posterior tibie blackish; inner claw tooth large. Wings 
smoky, hyaline, nervures brownish; marginal cross nervure curved 
and received near apex of third cell.” 

Four specimens examined by the writer corresponded to his 
description except in the color of the seguments of the tergum. 
In each of these specimens the second joint, as well as the third, 
fourth, fifth and part of the sixth seguments, is yellowish white. 
There is, however, slight variation in the markings which indi- 
cates that the difference in the markings of these specimens and 
those described by Mr. Norton is probably one of variation. The 
four specimens varied from 5 mm. to 6 mm. in length. (Plate 
XXVIII, Fig. 2.) 

The male.— Length 4.5 mm.; black, tegule and dorso-lateral 
margins of collar yellowish white; middle and posterior legs 





7Trans. Amer. Ent. Soc., 1: 250. 
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darker than female, posterior femora black except at tips, wings 
somewhat clearer; abdomen more slender than female and wholly 
black. (Plate XXVIII, Fig. 1.) 


NUMRER OF BROODS AND PERIOD OF ACTIVITY. 


By noting the life history as previously given it will be ob- 
served that, in western New York, this species has but one brood 
annually. As the adult insects do not come out of the ground 
until the latter part of April or early in May and they and their 
progeny have disappeared by the first of July, the active life of 
the insect is at most of only about two and a half months dura- 
tion, the remainder of the time being spent in the snug retreats 
under ground. 

NATURAL ENEMIES. 

_ This species seems to be peculiarly free from parasitic or pre- 

daceous insect enemies. In none of the literature relating to the 
insect is there an instance given of the presence of a parasite or 
the work of a predaceous species. Although a large field of rasp- - 
berries badly infested with this insect was carefully watched last 
season, and several hundred of the larvee brought to the insectary 
and confined in breeding cages, but one case of parasitism was 
found. Yet it is true that this insect sometimes suddenly disap- 
pears, after doing serious injury in a community for 3 or 4_ 
consecutive seasons, as if suddenly checked by some parasite in- 
sect or other enemy. 


METHODS OF COMBATING. 


There are three principal methods of combating this insect, as 
follows: Jarring or brushing from the bushes, fall cultivating and 
the application of an insecticide either dry or as a spray. 

Jarring or brushing from the brushes.— While studying this in- 
sect in the field it was noticed that the larve could be easily 
shaken from the bushes either by a sudden blow to the canes or by 
otherwise jarring the leaves. A heavy branch from which the 
leaves and twigs have not been removed or a pine switch with 4. 
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large tuft of needles at the end are convenient instruments for 
jarring or brushing the bushes. To make this work more effectual 
the soil between the rows should be kept. well cultivated and free 
from weeds. ‘The work should be done during the heat of the 
day when the soil is dry and crumbles easily. It should be the 
aim of the operator to brush the larve so that they will fall be- 
tween the rows as far from the bushes as possible, the object 
being to make them fall on the loose earth where many of them 
will die from exhaustion in an attempt to return to the vines. 
Mr. Mikelson, who has tried this method, says that he met with 
good success. His soil is a light, sandy loam. ‘Where children 
or other cheap help can be employed, this method is probably 
cheaper than spraying. If-only a few bushes are infested it is a 
quick and easy method of checking the pest. 

Fall cultivating.— The object is to bring the cocoons to the sur- 
face of the ground where they will be exposed to the weather. | 
As a fair percentage of the cocoons are found from a foot to two 
feet from the bushes, some good could probably be done in this 
way, but the method needs further testing. 

Spraying.— Two kinds of insecticides may be used in a spray 
against this insect, namely, arsenical compounds and _ hellebore. 
Both are efficacious, but hellebore is usually preferred, because of 
the prejudice against the use of arsenicals on rapidly developing 
small fruits and because hellebore does not disfigure either fruit 
or leaves. $y 

Eaperiments.— A large field of raspberries belonging to Mr. 
Mikelson, which was badly infested with this insect, was divided 
into three plats for the purpose of the experiments. Plat I was _ 
sprayed June 4 with arsenite of lime, 1 pt. of the stock solution to 
40 gallons of lime water; Plat IL with hellebore, 1 oz. to 1 gallon 
of water; Plat III was left unsprayed. 

FResults.— On the second day after this application practically 
all the larvee were dead on the sprayed plats. On Plat I the 
leaves were seriously injured, but as subsequent experiments with 
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this arsenical showed no injury to the leaves it is possible that 
the compound was not properly prepared. Further experiments 
with this compound are needed. No more larvee appeared on the 
sprayed bushes so that a second application was unnecessary. 

Plat III, which was unsprayed, was nearly stripped of its leaves 
before the season was over, so that but little first-class fruit was 
developed. Plate XXIX is from a photograph taken in the field. 
The bushes on the left were HE ha with hellebore, those on the 

right were unsprayed. : 

Dry application of hellebore.— says dered hellebore may be ap-— 
plied pure or mixed with twice its weight of cheap flour or land 
plaster. It should be dusted on early in the morning or in the 
evening while the leaves are moist with dew. The principal ob- 
jection to this method is the difficulty of applying to the under 


surface and in making it adhere to the leaves. 


RECOMMENDATIONS. 


The treatment for this insect and insects of this class is usually 
a very simple matter. As indicated by the above experiments 
the prompt application of hellebore will check them, and in the 
case of this species, brushing the larvee off from the bushes can 
be made effective. Where a sprayin® machine can be had it will 
be found that a more thorough application can be made with the 
spray. Make the applications thorough, drenching both upper 
and under surfaces of the leaf. 
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IV. PRELIMINARY NOTES ON THE GRAPE 
VINE FLEA BEETLE.* 





V. H. Lown. 





SUMMARY. 


The grape vine flea beetle has been unusually abundant during ~ 


the past season. The adults feed on the swelling buds, and to a cer- 
tain extent upon the leaves. The principal injury to the leaves is by 
the larve. Experiments with this insect are not yet completed. The 
adults have been checked, however, with Paris ereen, at the rate of 
a pound to 50 gallons of water, with the addition of enough 
freshly slaked lime to make the mixture milky in appearance. 
This mixture should be applied to the vines in a fine spray as soon 
as the adults appear. Later applications against the larvee may be 


made with Paris green, 1 pound to 150 gallons of lime water. 


INTRODUCTION. 


_ This insect was unusually abundant in the grape growing sec- 
ticns of the State last year. In the Keuka Lake region it was 
estimated by-an extensive shipper that at least 10 per cent of the 
crop was destroyed last season. Some of the large vineyards in 
the vicinity of Bluff Point were entirely stripped of their foliage, 
with the result that no grapes were produced and the vines were 
much weakened. 

As a result of this unusual injury numerous requests have 
come to the Station asking for information concerning the life 
history of the insect, and what should be done to prevent serious 
injury another year. Although the investigations and experi- 
ments in this direction are not yet completed, it seems advisable 





* Reprint from Bulletin No. 150. 
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under the circumstances to review briefly the life history of this 
insect, and state the methods of combating it which have thus far 
been found successful. 


LIFE HISTORY AND DESCRIPTIONS. 


The adults.— The adult insects are shining steel blue flea beetles 
measuring about one-fifth of an inch in length. (Plate XXX, Fig. 
3, a.) They jump quickly upon being disturbed. “This flea-like 
habit has given them their name. ‘They live during the winter in 
rubbish about the field or under the loose bark of the old vines. 
Last vear they were active before the middle of April, and soon 
began feeding voraciously on the buds. So severe was this at- 
tack in some of the Keuka Lake vineyards that nearly all of the 
first and second buds were destroyed. 

The egg.— Eggs are laid during the latter part of April or early 
in May. It is the commonly accepted statement that the eggs 
are placed in clusters on the under side of the leaves. From the 
writer’s observations there appear to be many exceptions to this, 
if indeed it is usually the case. A number of beetles which were 
kept in a breeding cage in the insectary deposited all of their eggs 
near or upon the buds or in the angles at the base of the leaf stem 
as shown at Plate XXX, Figs. 1 and 2. The eggs were not de- 
posited in clusters but singly. _ Although it was late in the season 
before field observations were made the eggs then found had been 
placed singly, either at the base of the buds or, occasionally, upon 
the upper or under surface of the leaves. Most of the eggs proba- 
bly hatch early in May. ; 

The larva.— The young larve are dark brown in color. At 
first they devour only the soft parts of the leaf, but finally eat 
clear through the tissue, making irregular holes. They are full 
- grown in about four weeks. The full grown larva measures 
nearly one-fourth of an inch in length and is lighter brown than 
when first hatched. The head is black and each segment of the 
body is distinctly marked with shining black dots and patches from 
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each of which one or more brown hairs arise. By the middle of 
May they have attained full size. 

Pupation.— When ready to pupate the larve leave the vines 
and enter the eround to a depth of 2 or 3 inches to trans- 
form to the pupa state. The adults appear during the latter part 
of June or early in July. 

The adults— The adults feed all summer, finally sealemnes a 
refuge in which to pass the winter and coming forth in the 
spring in time to attack the buds as previously indicated. Proba- 
bly some of the adults lay a few eggs during the summer for both 
larvee and eggs were occasionally found last season as late as July 
14. The larvee varied in size from newly hatched to nearly full 


grown. 
METHODS OF COMBATING. 


Numerous remedial measures have been suggested and some of 
them tried. They include scattering air slaked lime or unleached 
ashes about the base of the vine to kill the larve as they attempt 
to enter the ground, spreading sheets of cloth saturated with 
kerosene oil on the ground under the vines and jarring the beetles 
upon them, and spraying the vines with kerosene emulsion or an 
arsenical poison to kill the larve. 

Spraying with an arsenical poison.— The Stina and thorough 
application of an arsenical poison is probably the most effectual 
and practical method of controlling this insect, especially in large 
vineyards. Paris green is usually used. It is not improbable 
that arsenite of lime would be equally effectual and cheaper. If 
Paris green is to be applied, use 1 pound to 50 gallons of water 
with the addition of enough freshly slaked lime to make the mix- 
ture milky in appearance. Make the first application a short time 
before the buds begin to swell or as soon as the beetles are found 
on the vines. The object of this first application is to cover the 
buds with poison so that the beetles whick eat into them will be 
poisoned by the Paris green. It will usually be found necessary 
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to make a second application against the larve when they first 
appear on the leaves. In this case use the Paris green at the 
usual strength, 1 pound to 150 gallons. If Bordeaux mixture is 
to be applied the Paris green or other arsenical may be mixed 
with it in the same proportion as with water. 

In combating this insect it should be remembered that prompt 
and thorough work is absolutely necessary to ensure success. The 
spray should be fine enough and so directed as to cover as many 
of the buds as possible and when applied to the leaves both upper 
and under surfaces should be wet. 3 


IMPORTANCE OF UNITED EFFORT. 

The grape vine flea beetle is one of the species which migrates 
readily from one field to another. A neglected vineyard may 
serve as a breeding place for large numbers of the beetles which 
will in time infest other vineyards in the vicinity. This was well 
illustrated last season in several Keuka Lake vineyards which 
came under the writer’s observation. Some of the vineyardists 
who were in the habit of carefully spraying their vines had much 
of their good work undone by the large numbers of beetles which 
came from neglected vineyards nearby where food had become 
scarce. From. this it is evident that if this insect is to be checked 
in communities where they have become abundant, every vine- 
yard should be carefully watched and the vines promptly sprayed 


when the invaders appear. 
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EXPLANATION OF PLATES. 


Pirate XXIV. Leaves showing injury by young and adult 
larvae. Froma photograph. (Original.) 

PratE XXV. New canes of Shaffer raspberry nearly denuded 
of foliage by the saw-fly larvae. From a photograph. (Original.) 

Pratr XXVI. 1. Buds and flowers eaten by larvae. 2. Hggs 
just under the cuticle of under surface of the leaf. 3. A portion 
of the leaf enlarged. 4. Blotches on upper surface of leaf caused 
by eggs. Froma photograph. (Original.) 

Prats XXVIII. 1 and 2. Larvae natural size and enlarged. 
3. Shows arrangement and nature of spines. 4 and 5. Cocoons 
natural size and enlarged. From photograph and drawing. 
(Original. ) 

Pratt XXVIII. 1. Male. 2. Female. The saw-like ovipo- 
sitor is shown at the right of Fig. 2. (Original. ) 

PrateE XXIX. Hxperimental plats. The sprayed bushes are 
shown on the left, unsprayed on the right. 

Prats XXX. land 2. LHggs of grapevine flea-beetle (Haltica 
a. Bectle. 
b. Larva. ec. Larvae and beetles on folrage. d. Injury to buds. 





chalybea) natural size and enlarged. (Original.) 3. 


e. Beetle killed by fungus. Figures a and b much enlarged, rest 
‘natural size. From U. 8. Dept. Agr. Yearbook 1895, p. 395; by 
C. L. Marlatt. 


V7 TWO DEST RU GIA OG EAaias 
INSECTS.* 


Vi oH» Low® 


SUMMARY. 


The apple tree tent caterpillar has been unusually abundant 
throughout the State during the past season. Although it feeds 
readily upon a variety of fruit and other trees it has been espe- 
cially injurious to the apple. 

The eggs are laid in July in conspicuous brown rings or masses 
about the smaller twigs. The caterpillars are formed in the eggs 
by fall, but do not leave them until early the following spring. 
They feed upon the leaves. The caterpillars from each egg mass 
unite in spinning a tent among the smaller branches in which they 
remain except while feeding. They are full grown in about five 
or six weeks and spin their cocoons in any convenient place. The 
adults are brown moths conspicuously marked with two parallel 
oblique lines of white on the fore wings. 

The egg masses may be easily gathered and destroyed during the 
winter. The caterpillars may also be destroyed while congre- 
gated in the nests or by an arsenical spray. 

The spraying experiments with Paris green, green arsenite and 
arsenite of lime indicate that the two last named are equally ef- 
fective, when properly applied, as a poison for the apple tree tent 
caterpillar and canker worms. ‘Their principal advantages over 
Paris green lie in their cheapness and the fact that they will re- 


main suspended in water much longer. 





* Reprint of Bulletin No. 152. 
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INTRODUCTION. 


The two species of insects discussed in this bulletin are among 
the most common of the apple orchard. Both are found every 
year throughout the State in varying abundance. They have simi- 
lar habits in their methods of feeding in that both consume the 
leaves and will quickly defoliate a tree if left undisturbed. They 
pass through similar transformations and the adults of both are 
moths. Of the orchard fruits both insects are usually most de- 
structive to the apple, although other fruit trees are not exempt 
from their attack. 

The apple tree tent caterpillar, although an insect very easy to 
control, was probably never more abundant throughout the State 
than during the past season. The unsightly nests of the cater- 
pillars were much too conspicuous along the roadsides of other- 
wise well-kept farms, while comparatively few uninfested apple 
orchards could be found. ‘The spring canker worm also, although 
probably not so evenly distributed over the State, has been very 
abundant in certain localities. From this is seems evident that 
these insects should receive more careful consideration than here- 
tofore in order to prevent their still further increase in numbers 
and the consequent injury to the orchards. Every farmer should 
be on the watch for them and take prompt measures for getting 
rid of them when they appear on the trees, whether by the road- 
side, in the dooryard or in the orchard. | 


& 


THE APPLE TREE TENT CATERPILLAR. 
Clisiocampa americana Harr. 
Order LrprpopTERA; Family LastocamMpip™. 
CLASSIFICATION AND NAME. 


Classification.— As indicated in the heading of this section the 
apple tree tent caterpillar belongs to the order Leprpoprrra. This 
order includes the moths and butterflies, among which, especially 
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in the former group, are found some of the most destructive in- 
sects of the orchard. The family Lasiocampide, into which 
this species is further classified, includes according, to Comstock,’ 
less than 30 described North American species well distributed — 
throughout the United States. \ Thus the family may be con- 
sidered a comparatively small one but, because of the serious injury 
which its members are capable of doing, of much economic im- 
portance. The more common eastern species of this family repre- 
sent three genera, namely, Clisiocampa which includes the tent 
caterpillars, Phylloderma and Tolype which include the lappet 
caterpillars, so-called because they have on each side of each seg- 
ment a small lappet or lobe. From an economic standpoint the 
genus Clisiocampa is the most important. 

Scientific name.— The scientific name, Clisiocampa americana, 
was first proposed by Harris* in 1852, but only a brief description 

“was then given. 

Popular names.— No less than 9 popular names have been 
applied to this insect by writers on economic entomology as fol- 
lows: “The American Lackey Moth,” “The American Lackey 
Worm,” “American Lackey Caterpillar,’ “The Apple Tree 
Caterpillar,” “ The Apple Web Worm,” “ The Tent Caterpillar,” 
“The American Tent Caterpillar,” “The Orchard Tent Cater- 
pillar ” and “ The Apple Tree Tent Caterpillar.” The last name 
has been generally adopted by more recent writers. 


- 


HISTORY AND PRESENT DISTRIBUTION. 


This species is a native of North America. The earliest records 
which we have of it show that it was a troublesome species to the 
early settlers of Massachusetts. Fitch® states that it did much 
harm in Massachusetts in 1646 and 1649, so that these years were 

1 Manual for the Study of Insects, p. 360. 


2 Harris’ Treatise on Insects, p. 289. 
3 Noxious Insects of New York. Rpts. 1 and 2, p. 185. 
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“caterpillar years.” Again in 1658, ac- 


termed by the settlers 
cording to Flint,* they were unusually abundant in Massachusetts. 

The early writers on economic entomology of the present cen- 
tury also frequently refer to this insect as a serious pest. W. 
Gaylord,® writing in 1843, considered it at that time one of the 
most important insects of the orchard. In 1855 the caterpillars 
were again unusually numerous. Fitch states that he had not 
krown them to be as abundant for the previous 25 years. 

There appears to be no evidence that the caterpillars were again 
unusually numerous over a very wide area until 1883. In refer- 
ring to this outbreak Dr. Lintner® states: “ There is no record of 
its ever having appeared before in such enormous numbers over 
as extended a territory.” The year following, according to the 
same author, the caterpillars were somewhat less abundant and 
until the past 3 or 4 years they appear to have been on the 
decrease. During the past 2 years they have again appeared 
in unusual numbers. | 

The species is now widely distributed throughout the United 
States and Canada. It is especially abundant throughout the 
Eastern and Central States. It also occurs in abundance in the 
‘South and is common in the Western States. It is probably safe 
to say that the insect is found in varying abundance practically 
wherever apples are grown in North America. 


MEANS OF DISTRIBUTION. 


According to some of the earlier entomologists, notably Fitch,’ 
the apple tree tent caterpillar has been widely distributed on 
nursery stock by means of the egg masses on the young trees. 
Fortunately more pains is now taken to produce stock entirely 
free from insect pests of all kinds so that it is not probable that an 
insect so conspicuous as this in all its stages of development is 


4 Agriculture of Mass., 2d Rpt., p. 33; as quoted by Fitch, Rpts., 1 and 2, 
p. 185. 

5Trans. N. Y. State Agrl. Soc., 1843, p. 152. 

6 Fifth Report, p. 152. 

7 Noxious Insects of New York, Rpts. 1 and 2, pp. 197-198. 
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distributed to any appreciable extent in this manner. Locally it 
is readily disseminated by the female moth which flies with com- 


parative ease even when burdened with eggs. 


NATURE OF THE INJURY CAUSED BY THE APPLE-TREE TENT 
CATERPILLAR. 

The nature of the injury caused by this insect is readily appar- 
ent. In addition to the unsightly nests which mar the beauty of 
the tree, the caterpillars devour the foliage, often completely strip- 
ping the limbs. Thus the vitality of the tree is greatly impaired, 


resulting in materially weakening it if the evil is not checked. 


FOOD PLANTS. 


The caterpillars manifest a decided preference for the wild 
cherry and hence it is probable that this is their native food plant. 
Next to the wild cherry the apple seems to be preferred. From 
time to time, however, they have been found feeding upon appar- 
ently new food plants as if extending their bill of fare until now 
the following may be included in the list: Cherry, apple, plum, 
peach, rose and other members of the rose family, witch hazel, 
beech, barberry, various species of oaks, willows and poplars. In 
_ addition to some of these Weed®* reports finding them upon a 
species of birch. 


DESCRIPTIONS AND LIFE HISTORY. 


The egg.— The eggs are a dull or dirty gray color. They vary 
slightly in size and shape. They average about 1.3 mm. long by a 
little more than half the length at the top and tapering slightly to 
the base. The upper end is quite uniformly circular and has a 
dark shadowy spot in the center. There may be a decided dent 
in the base of the egg when removed from the egg mass and the 


sides be pressed out of shape. The eggs have been aptly compared 





8N, H. Coll. Agrl. Expt. Sta. Bul., 38. p. 53. 


























PLATE XXXI.—EGG MASSES; BEFORE (2) AND AFTER (3) HATCHING. (ORIGINAL.) 
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to minute buckets with the covers on and without handles. The. 
shell is smooth and tough and the inside has a bluish tinge. 

The eggs are usually laid before the middle of July. It is not 
unusual to find them about Geneva before the tenth. Each fe- 
male deposits all of her eggs in one mass on any of the smaller 
twigs, forming a thimble which may or may not reach clear around | 
the twig. The eggs are placed on end close together, cemented 
and covered to the depth of about one-sixteenth of an inch by a 
thin frothy glue of a light brown color. This glue soon hardens 
into a tough but somewhat brittle covering, which has a brilliant 
surface. ‘The whole mass is somewhat oval, partly due to the 
fact that the eggs on the margins of the mass are placed in an in- 
clined position. 

The number of eggs in a single mass or thimble varies. The 
number is usually placed at from 150 to 250. A number of egg 
masses on peach and apple twigs examined by the writer contained 
on the average about 223 eggs each. At Plate XX XI, Fig. 1, two. 
egg masses are shown natural size. Fig. 2 shows one of the 
masses enlarged with the frothy covering removed to show arrange- 
ment of the eggs. Fig. 3 shows an old egg mass enlarged from 
which the caterpillars have escaped. 

Period of incubation.— As above stated the eggs are usually laid 
before the middle of July. The larve are fully formed within the 
eggs before or during the fall. The exact time was not observed 
but eggs examined early in November contained fully developed 
larve. The larve come forth early in the spring. In 1897 and 
again in 1898 eggs under the writer’s observation hatched about 
the middle of April. The period of incubation then, counting the 
time that the developed larve remain in the egg, is between 8 and 9 
months. 

The larva.— Last year in orchards about Geneva the young 
larve were hatching April 18. They were quite common and 
building nests 5 days later. The newly hatched larve measured 
1.7 mm, in length. They are dull black in color and are sparsely 

94 : a 
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covered with long gray hairs. When first hatched they swarm 
upon the egg mass. If other food is not plenty they will eat the 
glue that covers the eggs. About 100 caterpillars hatched in a 
cage in the laboratory subsisted for 6 days upon no other food 
than the frothy glue that protected the eggs from which they 
hatched. 


The caterpillars spread a thread of silk wherever they go. The 
young when disturbed will drop suddenly, suspending themselves 
by means of a silken thread in much the same manner as the 
canker worm. ‘This habit of the young is not common with the 
mature caterpillars. . ag | 

Soon after hatching, if food is plenty, they select. a place to 
build a nest. Usually the nest is built by only one colony of cater- 
pillars, but if two masses of eggs are placed near together the 
caterpillars from both masses may unite in building a single nest. 

From observations on several nests it appears that if the weather 
is favorable and food plenty the caterpillars are ready to begin 
building the nest within about two days after hatching. The 
place selected is usually the angle formed by some branching limb 
near the egg mass. _ The larve are social, living together within 
the nest-and feeding together upon the leaves. 

The number of molts.— Some of the caterpillars kept in breed- 
ing cages molted 5 and a few 6 times. The first 2 molts 
take place within 7 or 8 days after hatching and the third 
about a week from the second. The fourth and fifth take place 
within the next 2 or 8 weeks and the sixth, when it occurs, 
4 or 5 days later. The color markings begin to show prominently 
after the first molt. 3 

Growth and feeding habits—— Most of the caterpillars under 
observations were fully grown and ready to pupate about 6 weeks 
after hatching. They were extremely voracious especially when 
about two-thirds grown. It has been estimated that when at this 
age a single caterpillar will eat two fair-sized apple leaves in a 
single day. A nest of 200 caterpillars all eating at this 





PLATE XXXII.—TENT OF APPLE-TREE TENT-CATERPILLAR WITH CATERPILLARS. 
(ORIGINAL.) 
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Fic. 5.—CATERPILLARS UPON A PEACH TWIG, ABOUT TO BEGIN FEEDING. 
(ORIGINAL. ) 
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rate would consume 400 leaves per day. While no very 
extensive data bearing on this point were obtained from the cater- 
pillars kept im the insectary, it was observed that in one instance 
a single caterpillar, nearly full grown, devoured one large sized 
peach leaf during the day, and several instances were noted where 
an entire apple leaf, not exceeding 2 inches in length, was con- 
sumed during the forenoon. 

During favorable weather the caterpillars feed at quite regular 
intervals. Their favorite time is during the middle of the day. 
When not feeding they stay in or upon the nest and also retreat 
to it during cold or stormy weather. In going to and from the 
nest the caterpillars follow the same path, usually preferring the 
upper side of the limb and always spinning a thread of silk as they 
pass along. Thus the branches in the vicinity of the nest over 
which the caterpillars have frequently passed become covered with 
silk on the upper surface. 

Plate XXXII is from a photograph of a nest full of caterpillars 
with some on the outside. The photograph was taken about 4 
o’clock in the afternoon, just before a severe thunderstorm. Half 
an hour before this the caterpillars were scattered about the 
neighboring branches. As a rule they seem to prefer not to wan- 
der far from the nest, but as long as food is plenty will feed near 
by. They also seem to prefer to go toward the top of the tree for 
their food rather than toward lower branches. In going to and 
from the nest they follow each other closely; sometimes in single 
file or two or more together. Figure 5 is from a photograph of 
some caterpillars on a peach twig about to begin feeding on the 
leaves. 7 | 

‘The full grown caterpillars measure nearly two inches in length. 
The body is sparsely covered with long yellowish hairs. The gen- 
eral color is black. A prominent white stripe extends the entire 
length of the back. Numerous shorter irregular lines extend 
along the sides. A row of oval, pale blue spots, one upon the mid- 
dle of each segment, extends along the sides. The under side of 
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the body is black. Plate XX XIII, Figs. 1 and 2 are from photo- 
graphs of the caterpillars, natural size. 

The following descriptions of the larva in its various stages of 
growth were written by Dr. Asa Fitch,” the first State Entomolo- 
gist of New York. No more complete descriptions are necessary 
and hence they are appended here: 


Larva. The larve, when they first come from the eggs, are 0.08 in. 
long, slightly tapering, of a black color, the under side and legs pallid, 
and they are slightly clothed with soft gray hairs. After they commence 
feeding, they show a pale ring at each of the joints, and a faint pale stripe 
lengthwise along the back upon each side of its middle, and another low 
down upon each side. The head is deep black and some deep black dots 
may be discovered upon the body, from which the hairs arise. When 
they are a few days old and before the first moulting, they have increased 
to double their original size, and show some ash-gray or whitish lines 
more or less distinctly, running lengthwise upon the back and sides. 

After the first molt it is 0.20 in. in length, of a dark gray color, with 
two ashy-white lines along the back, and two along each side, the space 
above the upper lateral line having a large blackish spot on each seg- 
ment. The hind edges of the segments and the under side of the body 
is also pale ash-gray, the head velvety black, and the body is clothed 
with numerous ash-gray hairs of different lengths. 

After the second molt it is half an inch in length, and nearly cylin- 
dric, the head being scarcely any broader than the body. It is now black 
and hairy, the neck with numerous long hairs directed forward and 
overhanging the head, which is velvety black. A broad dull stripe ex- 
tends along the back and a narrower wavy brighter blue one along each 
side, and several short curved blue lines between them. Z 

After the third molt it has reached three-fourths of an inch in length, 
with yellowish white hairs, and stripes, etc., much the same as before. 

After the fourth molt it is about an inch long, of a velvety black 
color, with numerous yellowish or fox-colored hairs, with a white stripe 
down the back, and numerous short, crinkled white lines on the back and - 
sides; a large black spot on each side of each segment, in the hind part 
of which spot is a transverse oval pale blue spot, having an impressed 
line across it; a second pale blue spot in the crinkled white lines below 
the black spot. 

The full-grown caterpillar is about two inches long and over a quarter 
of an inch thick, cylindrical, sixteen-footed and thinly clothed with fine, 
soft, yellowish or fox-colored hairs of different lengths, the longest ones 
measuring a quarter of an inch. These hairs are rather more numerous 
upon the back, where they project obliquely forwards, shielding in some 
measure the head, which is black and furnished with shortish black 
hairs. The body is of a deep black color. The white stripe extends along 


9 Second Rpt., 1856, pp. 193, 194. 
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PLATE XXXIII.—Fi1cGs. 1 AND 2. DORSAL AND LATERAL VIEWS OF AN APPLE-TREE 
TENT-CATERPILLAR; 3. Pimpla conquisitor, MALE AND FEMALE. ALL NATURAL 


SIZE. (ORIGINAL.) 
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the back its entire length, and commencing upon the second or the base 
of the first segment back of the head. In this stripe are numerous minute 
black dots. On each side of it are a number of short, crinkled, irregular 
longitudinal lines, of a yellow color, which become paler down upon the 
sides. Above the lowermost series of these lines is a row of transverse 
oval pale blue spots, one upon the middle of each segment. On the an- 
terior side of each of these spots is a broader deep velvety black spot, 
as it appears to the naked eye, forward of which is a rather faint pale 
blue oblong spot or short stripe, reaching to the anterior margin of the 
segment. Lower down, the sides are mottled with the same tint of pale 
blue coloring, interspersed with short, crinkled pale yellow or whitish 
lines. The under sides of the body and legs are black, the soles of the 
prolegs white. The neck or anterior edge of the segment next to the 
head is also white, with two small, somewhat square, yellow spots above. 


The tent.— The tent or nest (Plate XXXII) is built in any 
convenient angle of the limbs. It is composed of successive sheets 
of silk stretched across from limb to limb and is enlarged from 
time to time to suit the needs of the growing occupants. Access 
is had to the interior by irregular openings.in the silk. The silk 
is coarse and sufficiently strong to resist even severe wind and rain 
storms. As previously stated only the caterpillars from a single 
ege-cluster usually build and occupy the same nest. There are 
undoubtedly exceptions to this rule. The writer observed a case 
last season where two colonies of caterpillars, the egg-clusters from 
which they hatched being near together on the same twig, built 
and occupied one nest together. 

Pupation.— Toward the latter part of May the caterpillars are 
ready to pupate. At this time they may be found crawling down 
the trunks of the trees or wandering about on the ground in 
search of places to spin their cocoons. The cocoons average 
about an inch in length and are oval in shape. They are com- 
posed of strands of course white silk woven loosely and intermixed 
with a saffron yellow powder. Some of the hair from the cater- 
pillar’s body may sometimes be found interwoven with the silk. 
Some of the cocoons are thin and flimsy, while others are more 
closely woven. 

The cocoons are placed in any convenient location, sometimes 
singly or together in numbers. They may be found upon the 
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trunks of the trees partially protected by the loose bark, in the 
grass under the trees, in protected places in and about the fences 
and in the angles about the eaves and window casings and along 
the sides of outbuildings. Not unfrequently the outbuildings 
seem to be the favorite place for pupation. In several badly in- 
fested orchards under observation last year it was found that when 
ready to pupate most of the caterpillars deserted the orchards and 
spun their cocoons upon nearby buildings. The cocoons spun in 
the grass were usually in a nearly upright position, and were sup- 
ported by numerous threads of silk leading to neighboring blades 
of grass. | 

Figure 6 is from a photograph of a bunch of cocoons taken from 
a building upon which the caterpillars congregated in large num- 
bers to pupate. 

The length of time required for the pupa stage varies. Fitch 
cites instances where the pupa stage lasted from 14 to 26 days, and 
from observations upon 9 caterpillars kept in confinement he found 
the average time required about 8 weeks. About 100 caterpillars 
under the writer’s observation last year pupated during the first 
week in June, and those that matured emerged between June 27 
and July 1. A few did not emerge until July 8. 

The adults—— The adults are reddish-brown moths of the size 
sLown in Plate XXXIV, Figs 1 to 4. The marks by which they 
are most readily distinguished are two nearly parallel white lines 
which extend obliquely across the fore wings. 

The following detailed description is from one of Dr. Fitch’s’® 
reports: ) : 


The winged moths are of a dull reddish or fox color, different individ- 
uals varying in the depth of their coloring, the females being often 
paler, approaching to grayish, and the males often darker, sometimes 
brown, with scarcely any tinge of red. The mark by which this species 
is most readily distinguished is two straight, white stripes which extend 
obliquely across the fore wings, parallel to each other, and to the hind 
margin, dividing the wing into three nearly equal portions. The anterior 
stripe is often slightly broader than the posterior one, especially towards 


10 Second Rpt., pp. 196, 197. 





PLATE XXXIV.—MALE (2 AND 4) AND FEMALE (1 AND 3) MoTHS. NATURAL SIZE. 
(ORIGINAL.) 
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the outer margin of the wing. In some females these stripes are placed 
nearer to each other; and though commonly parallel, in some instances 
from the middle of the wing to the outer margin, or even through their 
entire length, they diverge from each other. In the males they are less 
variable, but the space between them in this sex is frequently pale gray 
and there are also numerous gray hairs on the basal portion, and a few 
toward the apical margin also. The hind wings are of the same color 
as the anterior ones, but without any pale marks. On their under sides 
the wings are the same color as above, and commonly a white band ex- 
tends across both pairs near their middle, that on the fore wings being 
straight and widened at the outer end, that on the hind wings broader 
and curved. The fringe on the fore wings has a white alternation near 
the outer angle and another broader one on the middle; along the inner 
angle and on the hind wings it is white, slightly varied in places with 
dull reddish.. These colors of the fringe are much more distinct in the 
darker colored varieties of the male. The hairs with which the thorax is 
densely coated are often grayish. The stalk on the antenna is dull white 
and its branches are dark, dusky red, sometimes with a whitish line on 
their outer side. The feet are white or yellowish white, particularly in 
the males. The wings, when spread, measure from 1.20 to 1.80 inches in 
the males, and in the females 1.40 to 2 inches. 


- During the first week or ten days of July most of these adults 
have emerged and hence it is during this time that they are most 
numerous. ‘They are not usually seen, however, as their habits 
are nocturnal. The eggs are deposited very soon after the moths 
take flight. Plate XXXIV, Figs 1 and 2, show the moths with 


wings at rest, Figs. 3 and 4 with wings spread, all natural size. 


SUMMARY OF LIFE HISTORY. 


There is but one brood annually. The eggs are laid early in 
July. The caterpillars are fully formed in the eggs by early 
November. ‘They leave the eggs about the middle of the follow- 
ing April. Soon after hatching the caterpillars from each mass 
of eggs begin to build a silken tent, usually in the forks of some 
of the smaller limbs, in which they remain except while feeding. 
They feed upon the leaves and are full grown and ready to pupate 
late in May or early in June. ‘The moths emerge during June or 
early in July. The time for these changes varies according to 
the season. 
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NATURAL CHECKS. 


Insects that live so much exposed while in the caterpillar stage 
as does the apple tree tent caterpillar fall an easy prey to many 
natural enemies which greatly lessen their numbers. The natural 
checks upon this insect may be classified under 5 heads, as follows: 
Climatic changes, birds, predaceous insects, parasitic insects and 
parasitic diseases. 

Climatic changes.— The caterpillars are most susceptible to 
these changes just after hatching or before they have become well 
established in the nest. A cold wind and rain storm at this time 
may kill great numbers of them. ; 

Birds.— Birds form one of the most important natural checks 
to many species of noxious insects. But unfortunately many of 
the birds which depend largely upon insects for food are being 
rapidly killed off, thus depriving the farmer of some of his most 
valuable allies in his conflict with his numerous insect enemies. 

The following birds are known to feed upon the apple trée tent 
caterpillar: The yellow-billed and the black-billed cuckoos, black- 
capped chicadee, Baltimore oriole, red-eyed vireo and wren. 
Nearly all of these have been observed in and about Geneva. 
Of these the yellow-billed and the black-billed cuckoos and black- 
capped chickadee are probably the most important. The former 
feeds readily upon the caterpillars, while the latter feeds upon the 
egos and young eaterpillars. According to Forbush, as quoted by 
Weed," the crow, chipping sparrow and yellow warbler also feed 
upon the caterpillars. It is probable that the warbling vireo may 
also be added to this list as Mr. W. P. Wheeler states that he re- 
cently saw one enter a nest of the caterpillars, remain for several 
minutes and give other evidence of feeding upon the young cater- 
pillars. Further observation will undoubtedly add many species 
to this list. The writer will be especially glad of any mforma- 


tion relating to the birds which prey upon noxious insects. 





11 N. H. Coll. Agrl. Expt. Sta. Bul. 38, p. 55. 
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Predaceous insects.— Several species of predaceous insects feed 
upon the caterpillars, usually attacking them when crawling down 
the trunk of the tree or upon the ground in search of a suitable 
place to spin their cocoons. Among the most important in this 
State are the large ground beetles, Calosoma scrutator Fab. and 
Calosoma calidum Fab., and the spiny soldier bug, Podisus spino- 
sus Dallas. Although these insects are very voracious and feed 
readily upon the caterpillars they are not usually sufficiently 
abundant to materially lessen their numbers. 

Parasitic insects.— Of much more importance than the preda- 
ceous insects as a check to the apple-tree tent caterpillar are 
the parasitic insects which prey upon it. Both the eggs and cater- 
pillars are attacked, as at least one species, T’elenomus clistocampae 
Riley,” is known to prey upon the eggs. 

Parasites attacking the caterpillars usually occur in sufficient 
numbers to be of some real value in checking the increase of the 
species. These useful little insects were evidently very abundant 
last summer. Out of 559 cocoons collected by the writer and 
brought into the laboratory, only about 20 per cent produced 
moths leaving 80 per cent victims of the parasites. The following 
species were bred from the cocoons, Pimpla conquisitor Say (Plate 
XXXII, Fig. 3, male and female natural size) Pimpla con- 
quisitor var., Pimpla pedalis Cr.,* Theronia fulvescens Or.,\4 
Sprlocryptus (Cryptus) extrematis Cr., Mesotenus sp.,1* Dibrachys 
baucheanus Ratz., was also reared -in small numbers but this is a 
secondary parasite. In addition to the above Pimpla annulipes 
Brullé, Theronia melanocephala Brullé, and according to Felt,” 
A panteles congregatus var. rufocoxalis Riley and the parasitic fly, 
Frontina frenchw Williston, are known to prey upon this insect. 

_ Diseases.— At least one well-marked disease sometimes reduces 
the number of these tent caterpillars. It is bacterial in its nature 


12U. 8. Natl. Museum Bul., 15, p. 450. 

13 Determined by Miss A. M. Beach. 

14 Determined by Mr. W. H. Ashmead through courtesy of Dr. lL. O. Howard. 
15N. Y. State Mus. Bul. 23, vol. 5, p. 183, 
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and is most prevalent during warm, moist weather. The affected: 
caterpillars at first become sluggish in their movements, finally 
cease to eat and die soon after. | 

When the disease is prevalent it is not unusual to find large 
numbers of the dead and dying caterpillars congregated in the 
nests. | 

Value of natural checks.—While it is evident that these natural 
agencies do much toward checking the increase of this and many 
other species of noxious insects, so much dependence should not 
be put upon them as to lead to delay in promptly applying preven- — 
tive and remedial measures. But such friends as the birds should 
be protected and encouraged whenever possible. If let alone, or 
better, if encouraged to visit the orchard, they will do much toward 
ridding it of many of the noxious insects which annually exact a 
heavy tax from the farmer. 


PREVENTIVE MEASURES, 


Probably the most important preventive measures consists of 
keeping the roadsides and farms free from wild cherry trees and 
neglected apple trees and brush. ‘The insect prefers the wild 
cherry, and where these trees are allowed to grow the usual result is 
that neighboring orchards soon become infested. 


REMEDIAL MEASURES. ~ 


Collecting the eggs.— Very much can be done toward checking 
this insect by collecting the egg masses during the winter. The 
exact time and methods for doing this work can best be decided 
by the individual. A very good time is while pruning the trees. 
If a sharp lookout is kept it will not be difficult to detect them. 
Whenever found they should be burned or otherwise destroyed. 
It is not safe to leave them on the ground. 

In some places encouraging the destruction of the egg masses 
by offering a reasonable bounty has been tried with good results. 
As an illustration, the following is quoted from a paper by Dr. C. 
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M. Weed:*® “ In the village of Newfields, N. H., the improvement 
society offered the school children 10 cents a hundred for all the 
egg masses, or caterpillar belts, as they are locally called, that they 
would bring in. Many of the children worked faithfully, and 
when in February I was-called to point the moral of the process I 
found that 8,250 egg masses had been obtained.” Allowing 150 
eggs to each egg mass, there were 1,237,500 eggs destroyed for an 
expenditure of $8.25. ‘Taking into consideration the injury which 
the caterpillars from so many eggs are capable of doing it will be 
seen that the investment was a mere trifle compared with the good 
accomplished. | 

Destroying the caterpillars.— The methods of destroying the 
eaterpillars may be grouped under two heads, as follows: Spray- 
ing the infested trees with an arsenical poison and destroying the 
caterpillars in any convenient way while in the nests. 

Spraying.— Like other caterpillars which devour the leaves this 
‘ species is susceptible to arsenical poison. Orchards that are sys- 
tematically sprayed with pure Paris green or other arsenical sel- 
dom suffer serious injury from the attacks of this insect. 

Haxpervments.— In connection with the spraying experiments 
against the canker worm as shown on page 385 of this Report, the 
effect of the poison was observed on the caterpillars from a num- 
ber of nests. The experiments were conducted in an apple 
orchard at Rushville, N. Y., owned by Mr. O. L. Jackson. 

Objects of the experiments.— Many requests have come to us for ° 
information concerning the effects of arsenical poisons upon the 
_tent caterpillar. While it is usually more practical to destroy the 
caterpillars in the nests it is sometimes desirable to know whether 
spraying with arsenical poisons will check them: It was the : 
object of these experiments to throw some light upon the subject. 

Experiments in 1897. Green arsenite-— The green arsenite 
was used at the rate of 1 pound to 150 gallons of lime water. 





16 Notes on The Tent Caterpillar, U. 8. Dept. Agr., Div. Ent., Bul., 17 n. ser., 
pp. 76-78. ; 
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About 300 caterpillars included in 3 nests were used in these ex- 
periments. The first application was made May 22, the second 4 
days later and the third 7 days from the time of the second appli- 
cation. At the time of the first application the caterpillars were 
less than half grown. ie 

Paris green.— Similar experiments were made with Paris 
green. It was applied in the same proportion and at the same 
time as the green arsenite. 

Results.— Four days after the first application nearly all of the 
caterpillars were sluggish. Within 3 days after the second . 
application only a few live worms could be found. ‘The third 
application was hardly needed. . Where the Paris green was 
evenly applied there was no.apparent difference between its effects 
and that of the green arsenite. 

Hxpervments in 1898. Green arsenite-— About 200 worms, 
from 2 nests, were used and the green arsenite applied twice 
in May at intervals of ten days. The "green arsenite was 
mixed with lime water in the same proportion as in 1897. No 
Paris green was used. 

Arsenite of lume.— (For formula see page 388 of this report.) 
Similar experiments were conducted with arsenite of lime, the 
applications being made at the same time. 

Results—— The effects were practically the same in both in- 
stances as with the poisons used the year previous. 

Conclusions.— The above indicates that the 3 arsenicals used 
may be depended upon to kill the caterpillars if applied early 
enough. ‘The first application should be made before the cater- 
pillars are half grown. _ ; 

Destroying the caterpillars in the nests.— This is done in a 
variety of ways. Any way that is thorough and convenient and 
does not result in injury to the tree will answer. It is only neces- 
sary to be prompt and thorough. A common practice is to pull 
out the nest with the gloved hands and destroy the caterpillars. 
Others practice burning the nests with a torch or pouring kerosene 
upon them. 
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TWO OTHER TENT CATERPILLARS. 


As previously stated on page 365 there are two other species of 
tent caterpillars common in the east; these are the forest tent 
caterpillar, Clisiocampa disstria Hubn., and the fall web worm, 
Hyphantria cunea Dr. : 


THE FOREST-TENT CATERPILLAR 


This species is closely related to the apple tree tent caterpillar 
and is undoubtedly often confounded with it. As its name indi- 
cates, however, it feeds principally upon the leaves of forest trees 
of which the maple seems to be its favorite. But it also feeds 
readily upon various species of fruit trees, and was quite common 
in the apple orchards last year, often feeding in cotnpany with the 
apple tree tent caterpillar. 

The habits of the two species are quite similar. The egg 
masses of the forest tent caterpillar are placed in a similar man- 
ner, but can be readily distinguished, as they are of nearly uni- 
form diameter and are cut off more abruptly at the ends. The 
young caterpillars appear at about the same time in the spring and 
at first resemble their near relatives quite closely. But they soon 
begin to show a difference in markings, and when full grown can 
be readily distinguished by the dorsal row of white diamond 
shaped spots in place of the unbroken white line characteristic of 
the other species. 

The web of this species is delicate and inconspicuous. In 
many cases there appears to be no web at all. The adults are 
easily distinguished by the oblique lines on the fore wings which 
are dark in color instead of light, as with the foregoing: species. 
The space between the lines is also usually darker. 


THE FALL WEB WORM. 

The webs of this species are frequently conspicuous in the fall 
upon forest and fruit trees. Of the fruit trees it seems to prefer 
the apple. The eggs are placed upon the leaves and the cater- 
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pillars spin a rather delicate web over the leaves upon which they 
are feeding. As the caterpillars live in colonies these webs some- 
timés become quite large and unsightly. The insect passes the 
winter in the pupa stage, the moths emerging in the spring. The 
adults are white or slightly flecked with color. 

While this species seldom becomes so abundant in the orchard 
as the apple tree tent caterpillar, it not infrequently does serious 
injury when not promptly checked. i 


BIOGRAPHICAL LIST. 


The following list is intended to contain only the more impor- 
tant papers relating to the apple tree tent caterpillar. A large 
number of compiled and popular articles are purposely omitted. 


1826. Harris, T. W. N. Eng. Farmer, 4: 354. Treats of orchard tent- 
caterpillars. 

1880. Harris, T. W. N. Eng. Farmer, 9: 1, 2. 

1843. Gaylord, W. Trans. N. Y. State Agrl. Soc., 3: 127-174. Consid- 
ered one of the most important of orchard insects; life history briefly given. 
Remedies destroying nests and caterpillars with lye, whitewash, poles 
with bushes or cobs attached, whale oil, soap suds, burning off the nests 
with gunpowder, crushing the worms while in the nest. The last-named 
method especially recommended. 

1852. Harris, T. W. Harris’ Treatise on Insects, pp. 285-291. Life his- 
tory and habits, with remedial measures. Proposes specific name. 

1856. Fitch, Asa. Noxious Insects of N. Y. Repts. 1 and 2, pp. 181-197. 
Classification and history, detailed description of various stages, full notes 
on life history, together with remedies. 

1860. Fitch, Asa. Trans. N. Y. State Agrl. Soc., 19: 595. Briefly men- 
tioned in a popular address. 

1865.. Packard, A. 8. Prac. Ent. 1: 14-15. Notes on an egg parasite 
of C. americana. 

1866. Walsh, B. D. Prac. Ent., 1: 46. Food plants of C. americana. 

Ibid, p. 78. Hemitcles sp., Mesiagastes sp., bred from cocoons» 
attached to eggs of C. americana. . 

1867. Walsh, B. D. Prac. Ent., 2: 72. Egg mass described and food 
plants of C. americana, and C. sylvatica given. 

Ibid, p. 117, mentions scarcity of C. americana in 1867 and at- 
tributes it to egg parasites. 

Ibid, p. 119, records finding eggs of C. americana on sugar maple. 

Ibid, p. 121, records injury to pear tree by C. americana. 

1869. Walsh and Riley. Amer. Ent., 1: 208. Describes early stages 
and adult and discusses remedial measures. 
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1869. Ibid, 2: 39. Life history, habits, description and food plants of 
C. americana. 

1870. Riley, C. V. Amer. Ent., 2: p. 245. Records ravages of C. syl- 
vatica (disstria) and C. americana. 

Ibid. Third Missouri Report, pp. 117-120. Gives life history, with 
descriptions of various.stages and remedial measures. 

1871. Glover, T. Ann. Rept. U. S. Com. Agr., 1871, pp. 65-91. Records 
unusual destructiveness in certain localities in 1870; observations upon 
the eggs and life history. Remedy, destroying egg nests. 

Bethune, C. J. S. Report Fruit Growers’ Assoc. Ent., 1870-1871, 
pp. 68-98. Characters, habits, injury, means against C. americana. 

1872. Saunders, W. Can. Ent., 4: 183-136. Life history and habits. 

1873. Bessey, C. E. Ann. Rept. Iowa State Agrl. Soc., 1873, pp. 230-232. 
Life history and habits, with description of various stages given. Rem- 
edies, collecting the eggs and destroying the nests, suggests planting wild 
cherry trees in the orchard as traps. 

1874. Cook, A. J. Twelfth Annual Rept. Sec. Mich. Bd. Agr., 1873-1874, 
pp. 106-115. Account of life history. Remedies, destroying young larvze 
by hand, crushing in~-the nests, shooting with gunpowder, burning, ap- 
plication of strong soapsuds; refer to Fitch’s suggestion to poe wild 
cherry trees in orchard for traps. 

1875. Saunders, W. Ann. Rept. Ont. Soe. Ent., 1875, pp. 29-31. Habits 
and ravages of C. americana. 

1876. Fernald, C. H. Ann. Rept. Sec. Maine State Pom. Soc., 1875-1876, 
p. 17. Brief notes on life history. 

1877. Gott, B. Ann. Rept. Ent. Soc., Ont., 1877, pp. 41-42. Referred to 
as American lackey-worm. Brief notes on life history and methods of” 
combating. 

Kridelbaugh, S. H. Ann. Rept. Iowa State Hort. Soc. Brief 
account of ravages in Iowa and life history. 

Packard, A. 8S. Report on the Rocky Mountain locusts and other 
insects, pp. 793-794. Brief notes on life history and remedies. 2 

1878. Saunders; W. Can. Ent., 10: 21-23. Observations on the eggs 
of Clisiocampa americana, C. disstria; and eggs contrasted. 

1879. Osborn, H. Trans. Iowa State Hort. Soc., 1879, vol. XHEI- pp. 
368-402. Brief notes on C. americana. 

1881. Lintner, J. A. Cult. and Country Gent., 46: 455. Treats briefly 
of habits and ravages of “the orchard tent caterpillar.” 

1887. Fletcher, J. Annual Rept. of Entomologist and Botanist of 
Canada, p. 29. Brief reference; unusually abundant throughout Canada 
the past season. 

1888. Perkins, G. H. Vt. State Agrl. Exp. Sta. Bul. 11, pp. 4-7. Notes 
on life history; increasing in numbers in Vermont during past few years. 

Bethune, C. J. S. Nineteenth Ann. Rept. Ent. Soc. Ont., pp. 71-73. 
Popular account of life history, principal remedy destroying caterpillars 
in their tents. | 

Harvey, F. L. Ann. Rept. Maine Agrl. Exp. Sta., pp. 159-164. 
Life history and descriptions of different stages and parasitic insects, 
remedies destroying eggs and nests. 
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1888. MacMillan, C. Nebr. Agrl. Exp. Sta. Bul. 2, pp. 59-63. Life his- 
tory and descriptions of different stages, remedies gathering egg clusters 
in winter, destroying caterpillars in their tents, gathering cocoons and 
trapping moths in lantern traps. Considers planting wild cherry tree in 
orchard (as first recommended by Fitch) desirable. 

Atkinson, -G. F. First Ann. Rept. S. C.,Agrl. Exp. Sta., p. 81. 
Brief account of life history and remedies. 

Lintner, J. A. Country Gent., July, 1888, p. 11. Notes abundance 
in this State. 

1889. Comstock, J. H. Cornell Agrl. Exp. Sta. Bul. 15, pp. 199-202. 
Life history, with brief descriptions of different stages, remedies destroy- 
ing nests and early spraying with Paris green. Illustrated. 

1890. Bruner, L. Nebr. Agrl. Exp. Sta. Bul. 14, pp. 24-82. Life his- 
tory, detailed descriptions of eggs, larve and adults, food plants, natural 
enemies and remedies. Illustrated. 

1891. Weed, C. M. N. H. Agri. Exp. Sta., Third and Fourth Ann. Repts., 
Part II, pp. 255-257. Brief account of life history, remedies destroying 
nests and spraying with Paris green. 

Fernald, C. H. Hatch Agrl. Exp. Sta., Bul. 12, pp. 22-24. Brief 
account of life history, remedy Paris green. Illustrated. 

Townsend, C. H. T. N. M. Agrl. Exp. Sta., Bul. 3. Brief account 
of life history, with remedies. Illustrated. 

Bruner, L. Rept. Neb. State Hort. Soc., for 1891, pp. 195-266. 

McCarthy, G@ N.C. Agri. Exp. Sta., Bul. 92, p. 92. Brief popular 
account. Illustrated. 

Weed, C. M. Ann. Rept. Columbus Hort. Soce., p. 166. Illustrated. 

1892. Garman, H. Ky. Agrl. Exp. Sta., Bul. 40, pp. 36-89. Brief 
account of life history. Widespread and destructive pest in Kentucky. 

Lintner, J. A. Country Gent., 23 June, 1892, p. 492. 

1898. Fernald, C. H. Hatch Agrl. Exp. Sta., Bul. 20. Brief account 
of life history, remedies. Illustrated. 

Weed, C. M. Ann. Rept. N. H. Agrl. Exp. Sta., 1893, pp. 170-172. 
Brief descriptions and life history. 

Chambers. Tenn. Agrl. Exp. Sta., Bul. No. 1, vol. IV, pp. 18-14. 
Life history, habits, natural enemies food plants and remedies.  Illus- 
trated. 

Osborn, H. Trans. Iowa State Hort. Soe. for 1892. 

Slingerland, M. V. Can. Ent. 25: 81. Tabular statement of C. 
americana. 

Treat, M. Journal N. Y. Ent. Soc., 1893, pp. 16-20. 

Webster, F. M. Ann. Rept. Ohio State Hort. Soc., 1893, pp. 63-70. 

1894. Jack, J. G. Trans. Mass. Hort. Soc., 1894, pp. 183-150. 

1895. Slingerland, M. V. R.N. Y., 11 May, 1895, p. 329. \ 

1896. Lintner, J. A. Country Gent., 22 July, 1896, p. 571. 

Weed, C. M. N. H. Agrl. Exp. Sta., Bul. 38. Life history and 
descriptions, notes on food plants, natural enemies and remedies. Illus- 


trated. ? 
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SPRAYING EXPERIMENTS AGAINST THE SPRING 
CANKER WORM. 


There are two principal methods of combating this insect in 
general use. ‘The first is directed against the insect in the adult 
stage and consists of placing mechanical obstructions or traps | 
about the trunks of the trees to prevent the females, which are 
wingless, from ascending the tree to deposit their eggs upon the 
twigs. The second is directed against the larvee and consists of 
spraying with an arsenical poison. Although good results have 
been obtained by the former method it has been pretty clearly 
demonstrated that it cannot be depended upon to entirely rid an 
orchard of this pest. Spraying is, therefore, of much importance 


as the other principal method of checking the insect. 


EXPERIMENTS. 


Objects of the experiments.— The principal objects of the ex- 
periments were to compare green arsenite and arsenite of hme 
with Paris green as poisons for the canker worm, and incidentally 
to again demonstrate that pure Paris green itself, properly 
handled, can be depended upon as a remedy. It is important to 
know definitely whether these newer poisons can be depended upon 
to act as promptly as Paris green, as they are cheaper (page 388) 
and can be applied more evenly, and hence, if equally efficacious, 
are more satisfactory. 

These experiments were conducted in the orchard of Mr. O. L. 
Jackson of Rushville, N. Y., to whom the writer is indebted for 
much assistance in the work of spraying the trees. The orchard 
is a large one, thrifty, and consists principally of Baldwin ape 
- trees from 25 to 30 years old. 

Experiments in 1897.— About one-third of the orchard was 
badly infested. Only the worst infested trees were selected for 
the experiments, which were as follows: 

25 
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Plat I consisted of about 100 trees. Paris green was applied 3 
times at the strength of 1 pound to 150 gallons of lime water. “The 
first application was made as soon as the young caterpillars ap- 
peared, which was about May 6. The second application was made 
a week later and the third about 4 days from that time. 

Plat IT consisted of 14 trees and was sprayed with green arsenite, 
1 pound to 150 gallons of lime water. The first application was 
made May 18, the second May 22 and the third June 1. 

Plat III consisted of 3 badly infested trees and was left 
untouched asa check. The lime was not measured in any of the 
experiments, but enough freshly slaked lime was used to make 
the mixtures slightly milky in appearance. _ 

Results.— No very decided results were noticeable on either plat 
until after the second application, except in the case of the smaller 
caterpillars, those about one-fourth of an inch long, which suc- 
cumbed readily. Four days after the second application but very 
few live caterpillars could be found. The results were practically 
the same on the two plats. Probably the third application was 
hardly necessary. On Plat III the trees were nearly stripped of 
their foliage by June 1. 

Experiments in 1898.— This year the orchard was not as badly 
infested as in 1897. As in the year previous the worst infested 
trees were selected and divided into plats. 

Plat I, consisting of about 40 trees, had two applications of 
green arsenite at the same strength as in 1897. The caterpillars 
did not appear as early as the year previous, and hence the first 
application was not made until about the middle of May and the 
second about a week later. 

Plat II was sprayed 3 times with arsenite of lime made 
after the Kedzie formula.” The first application was made May 
27, the second May 31, and the third June 10. Plat III con- 
sisted of 2 trees, which were left unsprayed as a check. 





17 See note at the foot of page 388. 
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fesulis.— The results were practically uniform on the two plats. 
Decided results were apparent after the second application. The 
treated trees were practically freed from caterpillars by the 2 
applications. The third application only ensured a little more 
thorough work. As in the previous year the check trees were 
stripped of their foliage. 


DISCUSSIONS OF RESULTS AND THE ARSENICALS USED. 


The results indicate that any one of the three insecticides can 
be depended upon to kill canker worms if properly handled, and 
that green arsenite and arsenite of lime are equally efficacious with 
Paris green as poisons for tfis insect. In these experiments much 
pains was taken to keep the mixtures well agitated, in order to 
keep the poison well distributed in the tank and to make the ap- 
plications thorough. Keeping the mixture well agitated is of 
especial importance when Paris green is used, as it settles quickly. 

As the arsenicals give practically even results and the foliage 
was not injured in any case, the principal points to be considered 
are the ease of application and the cost per pound of the poison. 
These points may be brought out more clearly by a brief discus- 
sion of each arsenical. 

Paris green.— The retail price of Paris green is usually from 
25 to 30 cents per pound. It can be bought in wholesale lots, 
50 pounds or more, for about 18 cents per pound. The prin- 
cipal difficulty in using Paris green lies in the fact that it settles 
so quickly to the bottom of the tank and is so heavy that it is 
dificult to keep it evenly distributed throughout the tank while 
spraying. ‘The usual result is that most of the poison is pumped 
out before the water is half gone. Thus the poison is applied 
very unevenly. 

Green arsenite.— This arsenical has been previously discussed.”® 
It costs, retail, 15 cents per pound and can be obtained cheaper in 
wholesale lots. It is manufactured by the Adler Color and Chemi- 





18 Page 340 of this Report. 
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cal Works, New York city. In addition to its cheaper price, it 
has the advantage of being much more finely divided than Paris 
green, and hence stays suspended in water for a considerably 
longer time. It is, therefore, less difficult to keep well distributed — 
in the tank, thereby ensuring a more even application to the 
foliage. | 

Arsenite of lime.— This arsenical will remain suspended in 
the tank as long as green arsenite, and has the additional advantage 
of being still cheaper and also of being conveniently made at home, 
thus ensuring freedom from adulteration. 

According to estimates by Dr. Kedzie it costs but 70 cents per 
800 gallons when ready to use or but 3-4 of a cent per barrel, while 
Paris green costs, when used at the rate of 1 pound to 150 gallons 
of water, about 10 cents per barrel (retail price) and green arsenite 
5 cents per barrel. 


19 Directions for making and handling arsenite of lime are given in the 
M. A. C. Record, March 9, 1897, as follows: ‘‘ Dissolve the arsenic by boiling 
with carbonate of soda, and thus insure complete solution; which solution 
can be kept ready to make a spraying solution when wanted. To make 
material for 800 gallons of spraying mixture boil 2 pounds of white arsenic 
with 8 pounds of sal soda (crystals of carbonate of soda, ‘ washing soda,’ 
found in every grocery and drug shop) in 2 gallons of water. Boil these 
materials in any iron pot not used for other purposes. Boil for 15 min- 
utes or till the arsenic dissolves, leaving only a small muddy sediment. Put 
this solution into a two-gallon jug and label ‘ Poison, stock material for 
spraying mixture.’ 

“The spraying mixture can be prepared whenever required, and in the 
quantity needed at the time, by slaking 2 pounds of lime, adding this to 40 
gallons of water, and pouring into this a pint of the stock arsenic solution. 
Mix by stirring thoroughly, and the spraying mixture is ready for use. The 
arsenic in this mixture is equivalent to 4 ounces of Paris green.” 

Another method of preparing a white arsenic and lime mixture is given 
by L. R. Taft in Mich. State Agr. Coll. Expt. Stat. Bul., 155, p. 294, as follows: 


Whitetaraenit 25. fo bc aes wela ole ale ak wafers age een 1 pound. 
Bibel to eee Any Pee eee eee Ie EP ees ne 10 pounds. 
Water tore bis oc oa een se ig jaa eigen oa leet ol ee 400 gallons. 


In preparing the lime and arsenic mixture, add 2 pounds of lime and 1 
pound of white arsenic, to 2 gallons of hot water, and boil for at least 30 
minutes. This should be added to 400 gallons of water, and 8 pounds of lime 
additional used. Care should be taken to have the lime freshly slaked. | 
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PART II, 


Peet AY LNG MIX CORE FOR CAULE 
FLOWER AND CABBAGE WORMS.* 


EF. A. Srrrine. 


SUMMARY. 


This mixture should be called resin-lime mixture. 

The tests made with resin-lime mixture and Paris green show 
that late cabbage and cauliflower can be protected from the at- 
tacks of the cabbage worm and the cabbage looper by two spray- 
ings. 

The tests ‘also show that in the case of cabbage the yield can be 
increased 60 per cent to 100 per cent. 

The cost per acre will depend upon the number of acres sprayed, 
the cost of spraying 10 acres twice being about $20.00. 

A power sprayer cannot be used to apply the above mixture to 
cabbage and cauliflower. 

Only skilled workmen should be trusted with the spraying of 
cauliflower. 

The resin-lime mixture with an arsenite added must not be ap- 
plied to cabbage after the heads are two-thirds formed nor to 
cauliflower after the ‘ flower ” is exposed. 





* Reprint of Bulletin No. 144. 
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RESIN-LIME MIXTURE. 


A formula for making a spraying mixture to be used on cab- 
bage was given in Bulletin No. 120 of this Station. Notes on the 
use of the same mixture were also given in the Fifteenth Annual 
Report under the heading “‘ Notes on Cabbage Plusia and Reme- 
dies for the Same.” Tests of this mixture are now complete, 
hence all previously published tests are repeated at the present 
time. In the published notes above referred to, this mixture is 
called a ‘‘ Poisoned resin-lime mixture.” This name is appropriate 
only when the mixture contains Paris green or other arsenites and 
is used against leaf-eating insects. As the mixture is likely to be 
of value in other ways than as a carrier of insecticides a more ap- 
propriate name will be simply resin-lime mixture. The name can- 
not be shortened more than this for the reason that we already 
have a resin mixture which is used against scale insects and a dis- 
tinction must be made between the two. 


PREPARATION. 


The resin-lime mixture is prepared as follows: 


Stock Solutton.— 
Pin verizon esilise Ns A says ete te eet eee 5 pounds. 
Concentrated lye. ..2.21. se tee eee 1 pound. 


Fish oil or any cheap animal oil except tallow 1 pint. 
Wreatere eu. 25 artes ak ee we eee 5 gallons. 


It takes about 2 hours to prepare this mixture. The oil, 
4. more gallons of hot water! should be placed in iron kettle 
and heated until the resin is softened, after which the solution of 
concentrated lye,” or potash, should be carefully added: and the 


1In the bulletin and report above referred to it was recommended that the 
oil and resin be placed in the kettle and heated before adding the water. The 
resin is softened most readily by this method but the oil and resin get so hot, 
that, when water is added, the latter is converted into steam and the whole 
mass is liable to be thrown out of the kettle. . 

2 The solution of lye should be prepared according to the formula for mak- 
ing hard soap, which is always given on the can. 
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mixture thoroughly stirred. After the lye has been added, add 
4 more gallons of hot water and allow the whole mass to boil 
until the mixture will unite with cold water, making a clear, 
amber colored liquid. When through boiling if there is not five 
gallons of the mixture add water enough to make that quantity. 


Solution for use.— 


Kyesin mixture (stock solution)........... 1 gallon. 
“UL CARETAC 0 at Saag oie sab eR an Rig 16 gallons. 
Sialic baggie Ais ior ae Sas Ale MMP a atin pene Sanaa 3 gallons. 
Re PO LCG es ee Soh ote eRe elie sore as Ss 1-4 pound. 


To 1 part of the resin mixture add 16 parts of water and 
3* parts milk-of-lime’ or whitewash, after which add Paris 
green, or other arsenites, at the rate of 1 pond to avery 30 
gallons of the resin lime mixture. Resin lime mixture should 
only be prepared as used. If allowed to stand any length of time 
it will settle. The resin mixture is in reality a liquid soap, and 
when milk of lime is added to the diluted resin mixture the lime 
flocculates, or forms a hard soap of the saponified resin, which 
floats in the water. When Paris green is added the particles of 
the latter adhere to the floceulated resin and the mixture remains 
suspended in the water nearly as well as does Bordeaux mixture. 
If the milk-of-lime is added to the undiluted resin mixture a. avy 
precipitate is formed. This not only settles rapidly, but it also 
gums up the valves and plunger of the pump and clogs the nozzles 
of the spraying outfit. 





3 If the mixture is added to cold water before all the resin has been sponified 
it will form a stringy mass in the water. 

4In previous report it was recommended that 4 gallons of milk-of-lime 
be used. This quantity of lime flocculates nearly all the resin soap in the 
mixture. It has been found best to have an excess of the resin mixture, hence 
less milk-of-lime should be used. : 

5 Milk-of-lime is made by slaking a quantity of stone lime of the best a 
and adding enough water to make a thin whitewash. 


o 
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TESTS. 


This resin ime mixture with Paris green added was first tested 
in 1895 on elm trees for the elm leaf beetle. The mixture was 
applied but once, about June 10, both sides of the leaves being 
thoroughly sprayed. On August 1 the leaves of the sprayed 
trees were nearly perfect, while those on adjoining unsprayed 
trees consisted principally of veins and midribs to indicate what 
had once been leaves. 

September 13, 1895, the resin lime mixture, with Paris green 
added, was used to spray a patch of rutabagas (smooth leaved, or 
Swedish, turnips). This patch was badly infested with the cab- 
bage worm.® ‘Three days after treatment not a living worm could 
be found on the patch. Although heavy rains followed the spray- 
ing, enough of the mixture adhered to the leaves so that no later 
broods of the worms succeeded in getting a foothold on the sprayed 


plants. 
ON CABBAGE. 


In 1896 two separate tests of the resin lime mixture with Paris 
green were made on cabbage against the cabbage looper and ‘the 
cabbage worm. ‘These tests were carried out on separate farms. 

First test.— The first test was made on medium late cabbage, a 
mixture of Savoy, Flat Dutch, and Red Dutch varieties, part of 
which had commenced to head. For the sake of comparison Bor- 
deaux mixture was used on part of the plats. On August 26 the 


plats were treated as follows: 


Plat 1. Six rows, sprayed with resin lime mixture and Paris green. 
Six rows, check. | 
Plat 2. Six rows, sprayed with Bordeaux mixture.‘ 


Six rows, check. 


6 Throughout this bulletin the term “cabbage worm” is used for “ im- 
ported, or European, cabbage worm” (Pieris rapae) also “ cabbage-looper ”” 
or simply “looper” is used instead of “cabbage Plusia” (Plusia brassicae). 

7 Bordeaux mixture used alone adhered only in the folds of the Savoy 


varieties, but where resin mixture was added it adhered as well as did the 
resin lime mixture. 
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Plat 3. Six rows, sprayed with Bordeaux mixture and Paris green. 
* §ix rows, check. 
Plat 4. Two rows, sprayed with resin mixture and Paris green, no 
lime. 
Two rows, check. | 
Plat 5. Two rows, sprayed with Bordeaux mixture, resin mixture 
and Paris green combined. 
Two rows, check. 


The cabbages were examined on September 4. Plats 1 and 5 
were found to have nearly perfect foliage, with no living cabbage 
worms and but few loopers; the inner leaves of the cabbages on 
Plats 2 and 3 were badly riddled by worms of both species. Plat 
4 was practically free of the cabbage worms, but showed many 
loopers.» The plats were resprayed on the day of examiuation, 
no change being made in applications. Upon subsequent exam- 
ination, September 21, the results of the different treatments were 
about the same as at the first examination. The work of the 
worms on Plats 2 and 3 was more marked, the cabbages on these, 
as well as on the check plats, being worthless. Many worms were 
also found on Plat 4, but none on Plats 1 and 5. ; 

Salt.— On August 31st the owner of the field treated an acre of 
cabbage adjoining the sprayed plats with salt. When inspected 
on September 4 not a dead cabbage worm could be found on the 
whole acre; instead, plenty of living specimens were found with 
salt adhering to them and apparently not injured in the least.° 


8 The condition of Plat 4 indicates that the resin mixture used alone does 
not carry enough Paris green to kill the cabbage looper. So many of the 
cabbage worms were pupating at the time that accurate conclusions as to 
results could be drawn. 

9This brood of the cabbage worm commenced to pupate or enter the 
chrysalid stage a few days after treatment with the salt. As the worms com- 
menced to disappear soon after the salt treatment the owner of the crop 
decided that salt had laid them out, while in reality the worms were simply 
crawling away to hiding places to transform into the chrysalid stage. Too 
many such tests of salt, flour, road-dust, fertilizers, and similar nostrums 
seem to yield good results when used against caterpillars’ or worms, if used 
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This salted acre never developed nor yielded any better than tlie 
checks of the sprayed portions of the field. . | 

Second test.— The’ second test was made on the farm of I: P. 
Baylis, Floral Park, N. Y. The field contained 5 acres of very 
late cabbage; only one-half acre was sprayed, the remainder of the 
field being treated with dry Paris green and flour by the owner. 
The majority of the plants had only 5 or 6 leaves at the time 
the first treatment was made, August 29. 


Plat 1. Two rows each of Savoy and Flat Dutch, sprayed with 
resin lime mixture and Paris green. ; 

7 Two rows each of Savoy and Flat Dutch, check. 

Plat 2. Two rows each of Savoy and Flat Dutch, sprayed with 
Bordeaux mixture. _ 

Two rows each of Savoy and Flat Dutch, check. 

Plat 3. Two rows each of Savoy and Flat Dutch, sprayed with 
Bordeaux mixture, resin mixture, and Paris green com- 
bined. 

Two rows each of Savoy and Flat Dutch, check. 


These plats were examined August 31; plenty of dead, and 
very few living, worms of either the cabbage looper or the cabbage 
worm were to be found on either variety of cabbage on Plats 1 and 
3; plenty of living, and no dead, worms were found on Plat 2. 
On September 4, after heavy rains, the plats were re-examined. 
To all appearances there was little if any difference in the ad- 
hesive qualities of the Bordeaux mixture and the resin lime mix- 
ture when used separately, but the latter mixture was more evenly 
distributed over the leaves than was the Bordeaux mixture. The 


Bordeaux mixture adhered simply in the folds of the leaves. 


under the same conditions as the above test of salt. The caterpillars or 
worms are not noticed until they are nearly full grown, and then the tester 
salts, with the result that the worms are disturbed and crawl away to pupate 
instead of dying. Most kinds of caterpillars if irritated or disturbed when 
nearly full grown will stop feeding and crawl away to pupate. The butter- 
flies and moths resulting from such caterpillars are not always perfect speci- 
mens but they are capable of reproducing themselves. 
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A second application was made September 17. At this time 
Paris green was added to the Bordeaux mixture used on Plat 2. 
No attempt was made to respray the lower outside leaves as they 
were still protected by the material applied the first time. Exam- 
ination of the work on September 21 showed that on Plats 1 and 
8 all the cabbage worms, as well as the loopers, had disappeared. 
Many dead specimens of each were found. Many of the cabbage 

worms had disappeared from Plat 2, but no dead specimens were 
found here. They had apparently crawled away to pupate. 
Plenty of living loopers were found on Plat 2. 

After two heavy rains the plats were re-examined September 
29. Very little, if any, difference could be seen in the amount of 
material still adhering to the plants of Plat 2, as compared with 
Plats 1 and 3; but a marked difference could be seen in the plants 
themselves.” The leaves of the plants on Plats 1 and 8 were 
nearly perfect, while those on Plat 2 were completely riddled, as 
were also those of the checks. | 

Paris green and flour.— On September ‘1st the owner treated 
4 1-2 acres of the field with a mixture of dry Paris green and flour. 
When examined, September 4, no dead cabbage loopers could be 
found, but the cae had disposed of a large number of the 
cabbage worms.’ | 

A final comparison of the tests was made October 19. On 
Plats 1 and 8 the cabbage had formed marketable heads, while 
that of Plat 2 had made no better growth than the checks; in 


10 This indicates one of two conditions; either there must be enough of the 
resin lime mixture adhering to the under surface of leaves to kill the worms, 
or there is an invisible film of the mixture on the upper surface holding Paris 
green enough to do the required work. 

11 The cabbage looper is an active caterpillar and at the same time sensitive 
about what it eats. If any foreign substance occurs on a leaf and the looper 
can possibly find leaves that /.re clean it will not touch those that are cov- 
ered with foreign substance. “This habit probably accounts for the fact, that 
the looper was not killed by the treatment with Paris green and flour. Such 
a mixture only adheres to the upper surface and in the folds of the leaves at 
best, hence the looper is able to find food without feeding upon the treated 
areas. 
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fact, it was worthless. ‘The difference between Plats 1 and 3, as 
compared with Plat 2 and checks, was so marked that it could be 
seen-from a distance without going into the field.. The difference 
between Plats 1 and 3, and the portion of the field treated with 
dry Paris green and flour was not marked until after the second 
spraying. At the time the last examination was made a few 
loopers had found their way from the checks to the heads on 
Plats 1 and 3, but all the cabbage worms had disappeared. ) 
The following letter from Mr. I. P. Baylis gives the estimated 
condition of the crop at time of gathering and shows the value of 


spraying with the resin lime mixture fairly well: 


“Frorat Park, N. Y., Nov. 22, 1897. 


“Dear Sir: In reply to yours of the 19th inst., the white cab- 
bage sprayed in fall of 1896 was fully 100 per cent better than 
where not sprayed at all, and at least 60 per cent better than 
where Paris green and flour were used. There was not so much 
difference when used on Savoy cabbage. The sprayed was better 
than where ‘Green’ was used, but only about 30 per cent. I 
think this is owing to the nature of the Savoy, which will make 
quite some growth after cold weather sets in and the worms are 
destroyed. Yours very truly, | 


“i. PR. BAN tae 


ON CAULIFLOWER AND BRUSSELS SPROUTS. 


In 1897 further tests of the resin lime mixture combined with 
Paris green were made on cauliflower and Brussels sprouts at 
Baiting Hollow, N. Y. 

The first test was made May 26." A field of cauliflower, the 
plants of which had only 3 or 4 leaves was sprayed with 
the resin lime mixture. At the same time seedbeds of later cauli- 


12 Only the cabbage worm was attacking the plants at this time. 
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flower were sprayed with the same mixture, as was also a trap- 
crop’® of rutabagas which had been set on the border of the field. 

When: the plants were examined, June 2, a few dead worms 
were found. ‘The plants had been so severely attacked by the 
cabbage root maggot that the.field had to be reset. This was 
done on June 5, the plants being dipped, roots and all, into the 
resin lime mixture before setting. ‘This treatment was too severe 
for the plants. 

A third attempt was made to get a stand of medium early cauli- 
flower, but the plants were obtained from a seed bed infested with 
club-root, hence the crop proved a failure. 

Very few worms were to be found throughout the summer on 
the trap-crop. | 

Another attempt was made to test resin lime mixture on cauli- 
flower, also on Brussels sprouts. In a field of nearly 10 acres 
about 1-2 acre of cauliflower and 1-4 acre of Brussels 
sprouts were sprayed with the mixture’ on August 31. Inspec- 
tion of the work on September 8 showed that many of the cabbage 
worms, also caterpillars of the cabbage Plutella, or diamond 
backed moth, had been killed. No dead loopers were found. 
The field was resprayed September 29. Many of the cauliflower 
plants were heading and could not be sprayed at time of the 
second application. When examined, October 15, the sprayed 


13 Rutabagas were set on the margins of the field, the object being to furnish 
plants at which all the butterflies of the cabbage worm in that vicinity could 
collect and deposit their eggs, and by keeping these plants sprayed through- 
out the summer with the resin lime mixture and Paris green, to minimize the 
number of worms. The rutabagas were set severak weeks before the cauli- 
flowers were put out. This method is of little value on Long Island, for the 
simple reason that Siberian kale, and frequently Brussels sprouts and cabbage 
stumps are left on the fields over the winter and during the spring. These to- 
gether with wild radish which grows plentifully along fences and in neglected 
fields furnish abundant places for the butterflies to deposit their eggs. 

14 An attempt was made to spray cauliflowers with Paris green and Bor- 
deaux mixture combined; such a small amount of this adhered to the leaves 
that the test was abandoned. Most of the loopers were found spinning cocoons 
at the time of spraying, August 31. The resin lime mixture was applied with 
a knapsack sprayer. 


v 


& 


398 Report OF THE ENTOMOLOGISTS OF THE 


plants were found to be practically free, not only from the cab- 
bage worm, but also from the looper. Worms from a late brood 
of the latter were abundant on the unsprayed portions of the field. 

As a whole, the tests on cauliflower were not as thorough nor ' 
results as marked as on cabbage sprayed in the fall of 1896. This 
was partially due to the size of the plants at time of first spraying, 
but more to the position in which the leaves of the cauliflower 
grow, it frequently being impossible to get the mixture on the 
upper and inner surface of the leaves. Hence cauliflower cannot 
be protected as well as can cabbage. Plates I to V give some idea 
of the difference between the sprayed and the unsprayed cauli- 
flowers, and the following letter from Mr. B. E. Goodale, on whose 
farm the spraying was done, gives his opinion of the value of 
spraying cauliflower: 


“ Batine Hottow, N. Y., Oct. 19, 1897. 
“Dear Sir: In reply will say that the last spraying did the 
work well. JI am satisfied that it would have paid me to have 
sprayed the entire field. ‘The worms are raising the mischief -this 
year. I do not see but very little of the mixture at this time ad- 
hering to the leaves that I leave as a protection. You might de- 
tect a little on the outside row of leaves. 
“T do not think it would be of any practical use to spray later 
than we made the last spraying. 
“Yours truly, B. E. GOODALE.” 


ON LETTUCE. . 


During the fall and winter of 1897 and 1898 the following tests 
of resin lime mixture combined with Paris green were made on 
lettuce in forcing house: 

On October 27 lettuce’® in flats was sprayed with resin lime 
mixture and Paris green, using same strength as used on cabbage 
and cauliflower. Cabbage loopers were collected from cabbage in 





15 This lettuce had from 3 to 4 leaves at time of spraying. 
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field and placed upon the sprayed lettuce. The next day very 
few of the worms were found dead. Most of them had crawled 
away and were spinning cocoons. Wherever the resin lime mix- 
ture caused the leaves to stick together the plants were injured. 

A second lot of lettuce was sprayed with resin lime mixture and 
Paris green on November 38, using same strength as before. 
‘Smaller specimens of the looper were placed upon the sprayed 
plants. Fifteen out of the 17 placed upon the plants were 
found dead the next day. The leaves of the plants were injured 
quite badly by the mixture. 

On December 14, two varieties of lettuce (Rawson Hothouse and 
White Cos), plants 1-3 grown, were sprayed with the resin lime 
mixture, using resin mixture at the rate of 1 gallon, water 32 
gallons, bulk of lime 6 gallons and Paris green 1-4 pound. 
This treatment destroyed all the loopers’® on treated plants; but 
at the same time it slightly injured the plants where the leaves 
were gummed together. | 

February 24, 1898, two varieties of lettuce were sprayed with 
the resin lime mixture, the following proportions being used: 
Resin mixture 1 gallon, water 64 gallons, milk of lime 8 gallons, 
Paris green 1-2 pound. On March 2, this lettuce was found not in- 
jured in the least by the mixture, and no live loopers were found 


on the sprayed plants. 


COST OF SPRAYING. 


From the tests made in 1896 on cabbage it was estimated that 
1 man could prepare the resin lime mixture and spray 2 acres 
a day with a knapsack sprayer. It was also estimated that 40 
gallons would spray 1 acre. The above estimate is based on the 
assumption that a good supply of the stock solution of the resin 
mixture is prepared beforehand, and that the cabbage is two- 
thirds grown. Nearly double this amount of small cabbage can be 





16 At the time of spraying, December 14 and February 24, the loopers were 
breeding in the forcing house, 
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sprayed in 1 day. Not much over 2 acres of cauliflower, large 
or small, could be sprayed in 1 day, as more care must be 
used in doing the work. At least 2 applications should be made | 
on late cabbage and cauliflower. This would require 1 pound 
of Paris green to each acre. ‘The entire cost of materials used 
would not exceed 50 cents per acre for 2 sprayings. Hence 
the principal cost of spraying would be the labor required to pre- 
pare and apply the mixture. One man could prepare enough of 
the stock solution of resin mixture in one-half day to last the 
whole season. From the foregoing estimates the whole cost of 
spraying a given number of acres can be easily calculated. For 
10 acres, the cost of materials would be $5.00; allowing $1.50 
per day for labor, the cost of preparing the stock solution of resin 
mixture would be 75 cents and the cost of making 2 applications 
to 10 acres would be $15.00, making a total of $20.75. 


REASONS WHY RESIN LIME MIXTURE IS PREFER- 
ABLE TO OTHER SUBSTANCES. 


Ever since the introduction of the European cabbage butterfly 
into this country, growers of cabbage have been using various 
materials and measures in an endeavor to prevent its ravages. 
Some of these means have yielded fair results, but more have 
proven worse than useless when carefully tested. 

There are several reasons why better success has not followed 
the use of a few of the most reasonable measures that have been 
adopted. Chief among these is the fact that it is a difficult mat- 
ter to make any of the substances that have been used adhere to 
the foliage of the plants on which the cabbage worm feeds. As 
a general rule growers of cabbage have only used insecticide in 
the dry or powder form. These were easily removed by the first 
light rain. Furthermore, the method of growth and the smooth- 
ness of the leaves of cabbage are such that not more than one- 
tenth of the leaf surface is protected by such remedies. Another 
factor has been that usually no effort is made to prevent the work 
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of the worms until considerable damage has been done. In other 
words, no insecticide is applied until fall, and then not until after 
the worms are nearly one-half grown, with the result that never 
more than one-half of them are destroyed. A third reason, and 
one on which the preceding partially depends, lies in the habits of 
the cabbage worm and its butterfly and of the cabbage looper and 
its moth. ‘To show these the life history of each must be briefly 


reviewed. 


CABBAGE WORM. 
(Pieris rapae. ) 
LIFE HISTORY AND HABITS. 


Worms of the last fall brood pass the winter in the chrysalid 
or pupal form. ‘These chrysalids are attached to the under side 
of rails, sticks and dry weeds, and also to the sides of buildings or ~ 
any place where they can obtain some protection from excessive 
moisture. 

The white butterflies issue from the chrysalids the latter part 
of April and during May. They sometimes appear early in April, 
if the weather is warm for several days. After pairing, the 
female butterflies lay their eggs on whatever suitable plants can 
be found at that season of the year, on old stumps of cabbage grow- 
ing in neglected fields, cabbage set out for seed purposes, Early 
_ Wakefield cabbage, Siberian kale (“ sprouts”) and on such weeds 
as wild radish, mustard and cresses. Probably, on Long Island, 
the latter plants, especially wild radish, are the principal ones on 
which the worms of the first spring brood exist. The eggs of the 
butterflies are usually deposited singly on the lower and outer 
surface of the leaf, each female butterfly laying from 
100 to 300 eggs. The egg laying of the first brood ex- 
tends over a period of about 8 weeks. From 5 to 10 
days are required for the eggs to hatch. After hatching from 
the egg the worms feed for a period of about 10 or 12 days. 

26 
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They usually feed upon the under side of the leaves until half 
grown. When through feeding they crawl away and change to 
chrysalids, in which~condition they remain for about 12 days, 
then issue as adult butterflies. The worms from the first eggs to 
hatch are nearly through feeding by the time the parent butterfly 
is through laying eggs. Hence butterflies of the third brood often 
appear before those of the second brood have disappeared. This 
makes it impossible to say definitely how many broods occur on 
Long Island, Undoubtedly there are more broods one year than 
another, depending on an early spring and a late fall. | 

In spite of weather conditions, parasites and enemies, there are 
generally myriads of these pests the latter part of September and 
during October. In addition to the plants named as furnishing 
food for the first brood of worms, the broods appearing the last 
half of the summer feed upon cauliflower, Brussels sprouts, ruta- 
bagas, mignonette, nasturtiums and a few other plants. The dis- 
tribution of the spring food plants combined with the work of the 
enemies and parasites of the cabbage worm often produces local 
distributien of the spring brood of worms. Frequently in the 
spring the butterflies will be seen very thick over a section vary- 
ing from a few miles to 10 miles square; while a mile from this 
section only occasionally a lone specimen will be seen flying. 
This local distribution often extends well into the fall. As a re- 
sult the farmers in some sections see very little of their work and 
adopt no means of fighting them. At the same time farmers in 
other sections may be doing their best to get rid of them, with 
the final outcome that enough survive each year, if evenly dis- 
tributed, to stock the whole country. 


CABBAGE LOOPER. 


(Plusia brassicae. ) 


In Bulletin No. 83 (December, 1894,) it was stated that with- 
out exception the cabbage worm was the worst cabbage pest that 
market gardeners have to contend with. This statement must at 
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‘the present time be modified, for the cabbage looper is not only 

as numerous, but it is more difficult to combat than is the cabbage 
worm. It is also a more general feeder, hence more plants must 
be protected from its ravages. Writers on entomology have al- 
ways given the cabbage looper credit for doing more damage in 
the South than in the North. Whether the marked increase in the 
amount of damage done the past few years on Long Island is 
due to the fact that this section furnishes favorable southern con- 
ditions, or whether the looper is gradually migrating north, is not 
known. 


DESCRIPTION. 


As the cabbage looper is not generally as well known as the 
cabbagé worm a short popular-description is given. 

Adult or moth.— The male is distinguished from the female 
moth or miller by having a distinct tuft of reddish-brown hairs on 
each side of the abdomen near the cauda, or tail; the cauda itself 
being covered with a short tuft of dark drown hairs. Both male 
and female moths have the fore wings mottled with dark brown, 
brown and white; so that, when resting on the ground, they re- 
semble the soil. On the upper surface near the center of each 
forewing there is a silvery white mark, which in most cases resem- 
bles the figure 8; occasionally it is simply a. dot-and-dash-like 
mark. ‘The head and fore-body (thorax) are dark, ashy erey, mot- 
tled with brown. The abdomen, or hind-body, and hind-wings 
are fawn color, varying to a dark brown near the outer margin, 
the latter bordered with white. See Figs. 1 and 2, Plate XLII. 
When spread the wings measure from one to one and one one-half 
inches. ; 

Egg.— The egg is about as large as a black mustard seed,.and 
shaped somewhat lke a turnip. It is ribbed, and in color is 
nearly pure white. (Plate XLII, Fig. 3.) 

Larva or caterpillar.— When about one-fourth grown the cater- 
pillar, or looper, is nearly as dark green as the cabbage worm and 
is distinctly marked on the sides of the body with longitudinal 
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white lines. By the time they are one-half grown they change 
to a pale green color and the white lines on the sides of the body 
become indistinct. These white lines usually disappear by the 
time the caterpillar is full grown. The looper does not have as 
many prolegs as most of the caterpillars, to which they are closely 
related, hence they loop the body when traveling. There are a 
few solitary hairs on the body. The head is small. When full 
grown they are about one to one and one-fourth inches long. 
Pupa or chrysalis.— When first formed the pupa is light green 
in color, but soon changes to a dark brown and sometimes black. 
It can be found enclosed in a thin, white, transparent cocoon, 


which is spun by the caterpillar, usually in the fold of the leaf. - 


LIFE HISTORY AND HABITS. 


The life history of the looper is somewhat similar to that of the 
cabbage worm, but in habits it differs considerably. ‘This makes 
it amore difficult pest to handle. It is known that part of the last 
brood of loopers pass the winter in the chrysalis stage, but it is 
quite probable that many of them live over winter as moths or 
millers. The moths have been taken around the flowers of chick- 
weed on warm days in December and also in March. About the 
same length of time is required for the hatching of the eggs and 
the growth of the caterpillars as for the cabbage worm. All the 
stages except the chrysalid are shown on Plate XLII. The differ- 
ent broods of the cabbage looper overlap and are mixed worse than 
in the case of the cabbage worm. Undoubtedly the number of 
broods each year exceeds that of the cabbage worm, as indicated 
by the moths and loopers being found. at work earlier in the 
spring and later in the fall. When full grown the loopers crawl 
to the under side of a leaf of the plant on which they are feeding 
and spin a loose silken cocoon around themselves, then change to 
chrysalids. 

Moth.— In habits the moths differ considerably from the caby 
bage butterfly. ‘They are rarely seen on the wing except during 
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cloudy days, or late in the afternoon and early evening. Some- 
times they will be seen at flowers, but usually these are male 
moths. If the female moth is noticed on the wing, she is usually 
darting rapidly from one plant to another hiding under the leaves 
to deposit her eggs. The eggs are usually deposited singly, but 
occasionally 3 or 4 eggs will be found in close proximity on 
the same leaf. ach moth lays about the same number of eggs 
as does the cabbage butterfly. On Long Island the first eggs are 
deposited on the same plants as are those of the cabbage butterfly, 
and on chickweed and spinach in addition. Later in the season 
they apparently are not confined to any particular plants while 
_depositing their eggs. The fact that they are swift flyers and are 
dusky colored probably accounts for their not being seen during 
the day. Some writers claim that the moths of the cabbage 
looper are night flyers. They surely do considerable flying dur- 
ing the day, and I have been unable to capture them at light- 
traps. This would indicate that they are no more night flyers 
than is the moth of the corn worm. 

Feeding habits.— The loopers will feed on almost any plant that 
is succulent and tender, showing very little choice while food is 
plentiful. After midsummer when food becomes scarce they do 
their principal feeding upon cauliflower, lettuce and cabbage, but 
they are not averse to feeding upon any of the following eco- 
nomic plants: Siberian kale (“ sprouts”), kale, broccoli, Brussels 
sprouts, rape, spinach, celery, tomatoes, cannas, chrysanthemums, 
carnations, smilax, heliotrope, pelargoniums and various other 
forcing house plants. They are especially destructive to lettuce 
in foreing houses, where they, will feed and breed all winter. 
Although they will feed upon almost anything that is green they 
always show a dislike for old, tough leaves and for leaves that 
have any foreign substance on the surface. In fact they will 
not feed upon such leaves unless starved to do so. In eases 
where cabbage is treated with a dry insecticide it is an easy matter 
for them to find portions of the plant that are not covered with 
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the insecticide, and thus escape being killed. Where headed 
cabbage, which throws out no new leaves, is left standing on the 
field they eat into the solid heads. During the day they usually 
feed from the under or lower surface of a leaf, but probably they 
do the most of their feeding at night. The habit of feeding from 
the under side of a leaf gives them a chance to hide and at the 
same time be protected from the sun. .When feeding upon such 
plants as carnations they hide during the day in a position to 
resemble a leaf or branch of the plant. They are sure to find 
the most tender portion of a plant such as the buds and growing 
tips. They like nothing better than to feed upon the flower of 
a cauliflower after it has been tied. Their appetites are gener- 
ally good. A medium-sized looper will devour a lettuce plant 
having 4 or 5 leaves in one night. They can travel quite rapidly 
and easily pass from one plant to another. 


CONCLUSIONS. 


Cabbage worm.— The fact that the eggs are deposited on the 
under or outer side of the leaf, and, that the worms do their 
first feeding on that part of the leaf, in fact in most cases feeding 
upon the under or lower surface of the leaves until nearly half 
grown, makes it essential that any poisonous insecticide should 
be on that part of the leaf to give complete results. The habit 
of feeding from the lower side of the leaves makes the use of 
all insecticides which kill by contact more or less impractical, at 
least until after the worms have done a large amount of dam- 
age. This habit is also often the cause of delay in treatment 
as they are not noticed until many of the worms are through feed- 
ing and ready to pupate. | 

The fact that the broods overlap so that eggs and full grown 
worms occur on the plants at the same time, assuming all other 
conditions to be favorable, makes it impossible to destroy them 
all with one treatment with any of the measures that have been 
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in use. In fact the combination of all conditions makes it 1m- 
possible to destroy them all with two or three treatments by any 
of the measures previously used. 

The numerous spring food plants to be found in this section 
make the use of trap-crops, or even the systematic spraying of 
early cabbage, impractical and more expensive than results war- 
rant. , 

Many growers of cabbage never attempt to use remedies until 
after they see the ravages of the worms or the worms themselves. 
In such cases part of the worms are nearly through feeding, 
hence the treatment is far from complete in its results. 

The numerous food plants, the varying habits of the worms 
and butterflies in adapting themselves to conditions, their feeding 
out of sight until quite large, combined with carelessness in the 
methods of combating them, all aid in making, in nine cases out 
of ten, the final results from the methods used almost nil. 

Cabbage looper.— Undoubtedly the wariness of the looper with 
regard to feeding on foliage that has any foreign substance on its 
surface, combined with its activity, makes it one of the hardest 
to combat of the leaf-eating caterpillars. In all my work I have 
failed to find a dead looper on plants treated with remedies of any 
form used as dry powders. Possibly a few are killed by the use 
of dry Paris green and flour on cabbage, but they are very few. 
Light traps have been used in forcing houses but without success. 
The use of mosquito netting on the ventilators of forcing houses 
has been recommended but growers think this would not only be 
too expensive but also inconvenient and impracticable. Further- 
more, in transplanting the first crop of lettuce from beds out of 
doors to forcing house, the eggs of the moths and of the worms 
themselves are carried in on the plants. If a half dozen perfect 
female moths get into a forcing house containing 2,000 square 
feet of bench room, they are able to deposit eggs on most of the 
plants. Hand picking is generally practiced for this pest on 
lettuce, but usually the rascal has a plant destroyed before he is 
picked. 
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It was with the intention of combating the looper that an effort 
was made to find a substance that could be made to adhere uni- 
formly to the surface of the leaves of cauliflower and cabbage. 
Most of the tests given were made, and effects on cabbage looper . 
noted, for this purpose. The results obtained on the cabbage 
worm were of secondary importance as compared with results 
sought on the cabbage looper. ‘The tests have proven as satisfac- 
tory as could be expected. 

The letters from Mr. Baylis and from Mr. Goodale show that 
the results were worth far more than the cost of treatment, 
although they considered the results obtained from the treat- 
ment of the cabbage worm as well as the looper. The results 
obtained from the treatment of cauliflower were not as satisfac- 
tory as those from the treatment of cabbage, but when we con- 
sider the character of the plant combined with the habits of the 
pests to be treated the results were better than should be expected. 
For the most part the leaves of cauliflower grow in a vertical 
position; hence it would be not only a waste of material but also 
of time to attempt to treat them with a dry insecticide. Fair 
results might be obtained on cauliflower by the use of insecti- 
cides which kill by contact, but these would only be practical 
While the plants are small and would need to be applied every 
week, as eggs and full grown caterpillars are lable to occur on 
the plants at the same time. As already stated the use of trap- 
crops is of doubtful value for the cabbage worn. ‘They are 
surely of no value for the looper, even though combined with the 
removal of old cabbage stumps from the field and the destruction 
of weeds along roadsides and borders of fields, for, as has been 
shown, the leoper has no fixed food plant. (It is not the inten- 
tion to discoutage the destruction of weeds on the borders of 
fields, or the clearing up of old cabbage fields. This should be 
done on general principles.) The capturing of the moth of the 
cabbage looper by any means is also impractical. Hence for 
this pest, as far as tested, we have no alternative but to use an 
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insecticide that will stay where it is put, and at the same time 
we must use some material that will carry enough poison to kill 
the loopers even though they eat but a small portion of the in- 
secticide. 


RECOMMENDATIONS. 


The foregoing conditions show some of the reasons why better 
success is not obtained by the use of most of the numerous meas- 
ures that are in vogue with the growers of cabbage against the 
eabbage worm. ‘They also show how impractical the use of any 
of these measures will be when used for the looper. The results 
obtained in 1896 by the use of resin lime mixture and Paris green 
for the cabbage worm showed conclusively that the two applica- 
tions, one made while the plants are small, and the second after 
they had commenced to head, yielded results at least 50 or 60 per 
cent better than did the use of Paris green and flour, although 
the latter is one of the surest of the old methods of treating the 
cabbage worm. ‘The above results taken in combination with all 
the conditions that must be met leads us to recommend the spray- 
ing of late cabbage twice for the looper, at least once for the cab- 
bage worm, with the resin lime mixture. (The term late cabbage 
is so variable on Long Island that no exact dates for spraying can 
be given.) If the applications are made with care all the leaves 
will be fairly well protected on both sides as the mixture stays 
where applied. It is not claimed that it will pay to apply the 
resin lime mixture except in the fall of the year. The results 
obtained from the use of resin-lime mixture on cabbage in 1896, 
and on cauliflower in 1897 against the cabbage looper, were 
just as marked; at least when we consider the amount of damage 
done by this pest, and, at the same time take into consideration 
its habits and the range of its food plants. Only two applications 
of the resin lime mixture are recommended for the cabbage 
looper, but these two applications must be thoroughly made and 
at the right time. In all cases the best results will be obtained if 
the first application is made on both cabbage and cauliflower when 
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the plants have about a dozen leaves, the second being made just 
before the plants commence to head, even though but few or no | 
worms are to be seen at the time. 

Usually for lettuce only one application of the resin lime mix- 
ture will be required, at least if combined with hand picking. 
For lettuce the following proportions must be used: 


Resin jmixtumey Pe Tea He fst Ne eee 1 gallon. 
Water otad.tge. fi saosnie oat ies, BeBA?. 64 gallons. 
Milkrofthitie: uniiint Sood fee oeke. eae 8 gallons. 
Paris oreen 29), attend Ra. God was terre _ $ pound. 


This is not recommended as one of the best measures to be used 
for the protection of lettuce. We still believe that the proper use 
of mosquito netting would prove the most satisfactory even if a 
trifle the most expensive. The use of resin lime mixture is sim- 
ply offered as a substitute that has been tried; a substitute to be 
used after a house has become infested. 

When the fact is taken into consideration that with one appli- 
cation of resin lime mixture on cabbage and cauliflower two pests 
are disposed of, the expense of using it even as a preventive 
measure is slight. Probably the cost of spraying cannot be 
reduced much below the estimated amount, viz., about $1 per 
acre for each application even with added improvements, for the 
following reasons: First, a knapsack, or a barrel sprayer must 
be used. No power sprayer will do the work thoroughly on 
either cabbage or cauliflower. Furthermore, cauliflower heads so | 
unevenly it would not only be impossible but unsafe to spray it 
with a power sprayer. Second, only intelligent and skillful labor 
should be employed to do the work. It is essential, for both the 
cabbage worm and for the looper, to get the mixture on the outer 
and under surface of the leaves, as well as on the upper surface. 
Furthermore, the workman must be familiar with the habits of 
cauliflower, able to tell at glance whether the whorl of leaves 
at the center is opening so as to expose the flower. Such plants 
must not be sprayed. } , 
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No man who stands 10 feet from a plant for fear of getting 
the mixture on his clothes, and who only sprays one side of a 
plant, should be employed. Neither is an awkward, stiff-wristed 
man of any use for this work. The work requires a man who is 
not afraid to get near enough to the plant to spray it from all 
sides by a simple turn of the wrist. 

Ifa knapsack is employed for applying the resin lime mixture, 
a strongly-made machine must be used. We have found the “ Gar- 
field ” quite satisfactory for this purpose. Such frail machines 
as the “ Eclipse’ knapsack sprayer have proven worthless for 
applying this mixture. The resin lime mixture gums the valves 
to such an extent that a frail machine is wrenched to pieces in a 
short time. The gumming of the valves by the resin lime mix- 
ture is the only disadvantage found in the use of the mixture, but 
no other mixture has been found that will adhere to the smooth 
leaves of cabbage and cauliflower, or plants related to them. 
Soapsuds can be flocculated with lime the same as the resin mix- 
ture, but it will not adhere as well. Where strong machines were 
used the only drawback from gumming was the requirement of a 
little more force in pumping, thus adding to the heaviness of the 
work. : 

DANGER FROM USE OF MIXTURE. 

The question of danger from the use of an arsenite on such. 
plants as cabbage, cauliflower and lettuce is important. It must 
be admitted in the case of cauliflower and lettuce that there is a 
point beyond which the use of an arsenite.is dangerous. With 
cabbage there is no danger except in cases of gross ignorance, 
not only on the part of the grower, but also on the part of the 
consumer. The consumer’would have to eat the outside leaves 
of cabbage in order to get any of the arsenite, besides the grower 
would have to be guilty of using the arsenite after the heads were 
completely formed in order that the consumer get the arsenite on 
the few leaves that are left on the outside as a protection to the 
head. Arsenites have long been used on cabbage in one form or 
another with no known ill effects. 
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If directions are carefully followed no ill effects will result from 
the use of arsenites on cauliflower and lettuce. We assume that 
men who can read are capable of using some judgment in the use 
of the resin lime mixture and Paris green. Jt has been explicitly 
stated that this mixture should not be used on cabbage after the 
heads are two-thirds formed; that only skillful and itelligent 
laborers should be trusted with the application of it on cauli- 
flowers; that vt should never be applied after the “* flower” has 
commenced to form. 

For the varieties of lettuce which form heads, it can be safely 
used until the plants are one-third grown. It must never be used 
on other varieties of lettuce. 
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PLATE XXXIX.—CAULIFLOWER SPRAYED WITH RESIN-LIME MIXTURE. 
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PLATE XL.—AN UNSPRAYED CAULIFLOWER. 
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PLATE XLI.—CAULIFLOWER TOO FAR ADVANCED TO BE SAFELY SPRAYED. 
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PLATE XLII.—FEMALE AND MALE MOTHS, EGG AND CATERPILLARS OF 
CABBAGE LOOPERS. 
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EXPLANATION OF PLATES. | 


PuateE XXXV.— Ruined cauliflower field. 

PuateE XX XVI.— Cabbages riddled by worms. 

Prare XX XVII.— (Left) Side view of cauliflower that has 
been sprayed with resin lime mixture. Leaves cut away to show 
the “ flower.” 

- (Right) Side view of caultflower that was not sprayed. Leaves 
cut away to show excreta of worms on “ flower” and in axils of 
the leaves. 

PuaTeE XXXVITI— Front view of sprayed and unsprayed 
cauliflowers trummed ready for crating. 

(Center) Sprayed; (outer) not sprayed.. The spots on (cen- 
ter) are due to bruises from crating. -Those on (outer) are due 
to the feeding of the worms and to their filth. 

Prats XXXITX.— A cauliflower plant that was sprayed with 
the resin lime mixture. 

Prats XL.— An unsprayed cauliflower plant. 

Prats XLI.— A cauliflower with leaves cut away to show that 
the “ flower” is too far advanced to be safely sprayed. ‘Note filth 
of worms in the axils of the leaves. 

Prats XLIL— The looper. Fig. 1, female moth; 2, male 
moth; 3, egg; 4 and 5, caterpillars. Figs. 1 and 2 enlarged one- 
fourth; Fig. 3, twenty times natural size; Fig. 4, twice natural 
size. 


All illustrations except Plate XLII, Fig. 5, photographed by L. 
V. Hallock under directions of the author. 
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REPORT OF THE DEPARTMENT OF FIELD 
CROPS. 


I. COMMERCIAL FERTILIZERS FOR 
| POD A EOLS* 


W. H. Jorpan. 





SUMMARY. 

The work described in this bulletin is a continuation of tests 
made in 1897, with added’ investigations. Unlike the results in 
1897, when 1,000 pounds proved the limit of profitable applica- 
tion, 1,500 pounds gave most profit in 1898. 

The Long Island formula (4, 8 and 10 mixture) gave better 
results than the fertilizer based on the composition of the potato, 
although the difference was less marked than in 1897. 

The new tests included 64 eighth-acre plats on four farms and 
were planned to ascertain the effect of a full amount of potash as 
compared with two-thirds as much, one-third as much and none 
at all. The fertilizer without potash was as efficient as those 
containing it; so the variations in amount showed no influence. - 


INTRODUCTION. 
Bulletin No. 137 of the New York Agricultural Experiment 
Station gives the results of the first year’s effort at studying the 
economical use of commercial fertilizers in potato growing on 


Long Island. 





* Reprint of Bulletin No. 154. 
27 
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A detailed statement may be found in that bulletin of the rea- 
sons for taking up that line of work, the conditions involved and 
the arrangement of the experiments as planned and executed in 
1897. The situation, briefly summarized, was as follows: 

(1) Farmers on Long Island were found to be quite generally 
using 2,000 pounds of, high grade commercial fertilizers per acre 
in growing potatoes, an amount largely in excess of the needs of a 
single crop. 

(2) Experiments for two years by Dr. Van Slyke indicated that 
1,000 pounds per acre was the maximum profitable quantity, but 
his experiments did not show what would follow during a series 
of years. : 

(3) A general opinion appeared to prevail that the sulphate of 
potash was preferable to the muriate in potato growing chiefly on 
account of the effect of the latter on the quality of the product. 

(4) A fertilizer formula based on the composition of the crop 
is urged by some. On the other hand the farmers of Long Island 
had very generally come to adopt what is known as the 4, 8 and 
10 formula, the economy of which seemed to have no general sup- 
port except the somewhat inconclusive approval of common prac- 
tice. 

The experiments as conducted in 1897 were planned, therefore, 
with reference to answering the following questions: 

(1) What is the profitable quantity of commercial fertilizer to _ 
use in growing potatoes on Long Island? 3 
(2) Is the 4, 8 and 10 formula better than one which recognizes 
only the composition of the crop? | | 

(3) Is the sulphate of potash better than the muriate for potato | 
growing, quantity and quality both considered? 

The results for a single season (1897) taken by themselves 
without reference to the influence of continued practice gave the 
following indications, viz. : 

(1) That more than 1,000 pounds of fertilizer was used at a 
loss. 
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(2) That the 4, 8 and 10 formula is somewhat more efficient 
than the “ potato formula.” 

(3) That muriate of potash produced no definite deleterious 
influence on the quality of potatoes. 


EXPERIMENTS IN 1898. 
The experiments of 1897 have been repeated in 1898, in 


6 


accordance with the plan to continue them for a series of years. 

The work has been enlarged, however, by the addition of four 
more formulas or mixtures of fertilizing ingredients designed to 
test the use of such large quantities of potash salts as appears to 
be the custom on Long Island and in other localities. 

The 4, 8 and 10 formula, to which reference has been made, 
calls for the application of more potash than of either nitrogen or 
phosphoric acid. Certain observations in connection with former 
experiments led the writer to doubt the wisdom of this practice, 
though not to deny it, consequently an additional acre was se- 
cured on each of the four farms where potato experiments are in 
progress, to be devoted to experiments with varying amounts of 


potash salts. 
THE FERTILIZERS USED. 


The purposes of these experiments as now arranged require the 
use of eight different mixtures of fertilizing materials, the in- 
gredients and composition of which are given below. 


POTATO FORMULA. 

This formula is supposed to contain plant foods in nearly the 
proportions used by the entire potato plant excepting that the 
phosphoric acid is in considerable excess. Two mixtures were 


used : 
MIxtTuRE No. l. 
Ingredients. Composition. 
Nitrate of soda.......... ADZEIDSLINIILOREN. 5 a oye ois whe Syapstete « 7.0 per ct. 
High grade dried blood.. 900 Ibs. Available phos. acid.... 4.0 per ct. 
Acid phosphate ......... 50S 1DSi Se BOLaRlie. . ss ee... tareslere 10.0 per ct. 
Muriate of potash ...... 400 lbs. 


2,000 
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Mixture No. 2. 


This mixture contains the same percentages of the three ingre- 
dients as Mixture No. 1, the only difference being that the potash 
is supplied as the sulphate instead of the muriate. 


| Ingredients. Composition. 
IILTALC SOL SOUS... 7. cane LUZ ADS.* SNITEOSEN. Salen cite e ee 7.0 per ct. 
High grade dried blood.. 900 lbs. Available phos, acid.... 4.0 perct. - 
Acid phosphate ......... 5OS1bs. #Potash’| cnucss cee ee 10.0 per ct. 
' Sulphate of potash...... 400 lbs. 





2,000 





L. I. FORMULA. 


This formula is an imitation of the one so commonly followed 
by clubs of farmers on Long Island who purchase their fertilizers 
on the cooperative plan. 


MIXTURE No. 3. 


Ingredients. Composition. 
Nitrate‘of S0da:: <.44..;.5 127 Abs: e Nitrogen acoso we 4.0 per ct. 
High grade dried blood.. 500 lbs. Available phos. acid.... 8.0 per ct. 
Acid phosphate ......... Viov DS. (L OLASD Aide nosey ae 10.0 per ct. 
Muriate of potash ...... 400 Ibs. 
2,000 








MIXTURE No. 4. 


This mixture is similar to No. 3, except that the potash is 
supplied as the sulphate instead of the muriate. 


Ingredients. | Composition. 
Nitrate of soda"... 3... 127 Ibs. “Nitrogen... .¢ 25 eee 4.0 per ct. 
High grade dried blood.. 500 lbs. Soluble phos. acid...... 8.0 per ct. 
Acid phosphate ......... O76 ibs: Potash -.) Gane. aes 10.0 per ct. 
Sulphate of potash...... 400 Ibs. 





2,000 
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POTASH FORMULAS. 


PotasH Test FormMvuLa No. 1. 


Ingredients. Composition. 
Petree /OLSS008. 065 cass Te eiliss SONI LI LOI s vip ach pgere b,c 3 Cates 4.0 per ct. 
TORECLETHOOU: \<xis's' 0 ie cies 500 Ibs. Available phos. acid.... 8.0 perct 
Acid phosphate ....:.... 1,000 lbs. 
Pett DIASTOLE see ee es 373 Ibs. 





2,000 





This formula furnished no potash, but the same amounts of 
nitrogen and phosphoric acid as the L. I. Formula. 


PotasH Test FormMuta No. 2. 





Ingredients. Composition. 
Nitrate of soda ......... te See NIE OPER oy one vine Sec aate 4.0 per ct. 
BPETEtLOPOOU!<s.. 5 v's ose oe 500 lbs. Available phos. acid.... 8.0 perct. 
Pee TIOS UATE... oe tu 4 5% EO ADS.) OTASR: 45 ta 'ele lb ps de wicks 3.5 per ct. 
Sulphate of potash ...... 140 lbs. 
PERE LALASTOL =. i. ava ace sans 233 Ibs. 


2,000 





This formula furnished approximately one-third the potash 
contained in the L. I. Formula, and the same nitrogen and phos- 
phorie acid. 


PoTtTasH Test FormMvuLa No. 3. 





Ingredients. Composition. 
Witrate-of soda .......... best ase ALL OL CN a ie tim atu re 4.0 per ct. 
TRUE e DLOOL is. a0e e420 618 0 500 lbs. Available phos. acid.... 8.0 perct. 
poles poosphdte. 2. 25:6.» 1,000 lbs: Potash. ....+..00.n ees vess 7.0 per ct. 
Sulphate of potash...... 280 lbs. 
BoM DIASTOPS . cise. 0a sc v6 93 Ibs. 
2,000 








This formula furnishes approximately two-thirds the potash 
contained in the L. I. Formula and the same amounts of nitrogen 
and phosphoric acid. | 
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PotasH Test FormuLta No. 4. 


This formula is identical with the L. I. Formula and need not 
be restated. The ingredients and composition of the mixture are 
similar to No. 4 under the head of L. I. Formula. 


GENERAL COMPOSITION. 


It was intended that approximately one-fourth of the nitrogen 
furnished by these mixtures should be nitric, and three-fourths 
organic nitrogen. ‘The manufacturers who mixed the fertilizer 
were also instructed that the phosphoric acid should be as largely , 
soluble as possible. The analyses of the four mixtures showed 
that these conditions were secured. 


THE AREA AND ARRANGEMENT OF PLATS. 


The total area under experimental treatment is twelve acres, 
divided into 120 plats of one-tenth acre in size. 

This area is distributed equally on four farms, the arrangement 
of the plats and amounts and kinds of fertilizers being the same 
in each case. 


FERTILIZERS APPLIED ON PLATS. 


» Potato Formula. L. I. Formula. 
Plat No. 1, no fertilizer. Plat No. 11, no fertilizer. 
Plat No. 2, 500lbs., Mixture No.1. Plat No.12, 500 1bs., Mixture No. 3. 
Plat No. 3, 1,000 lbs., Mixture No.1. Plat No. 18, 1,000 Ibs., Mixture No. 3. 
Plat No. 4, 1,500 lbs., Mixture No.1. Plat No. 14, 1,500 lbs., Mixture No. 3. 
Plat No. 5, 2,000 lbs., Mixture No.1. Plat No. 15, 2,000 lbs., Mixture No. 3. 
Plat No. 6, no fertilizer. Plat No. 16, no fertilizer. 
Plat No. 7, 5001bs., Mixture No.2. Plat No.17, 500J]bs., Mixture No. 4. 
Plat No. 8, 1,000 lbs., Mixture No. 2. Plat No. 18, 1,000 lbs., Mixture No. 4. 
Plat No. 9, 1,500 lbs., Mixture No.2. Plat No. 19, 1,500 lbs., Mixture No. 4. 
Plat No. 10, 2,000 lbs., Mixture No. 2. Plat No. 20, 2,000 lbs., Mixture No. 4. 


Potash Test Formulas. 


Plats 21 and 26. No fertilizer. 

Plats 22 and 27. , Formula No. 1. 

Plats 23 and 28. Formula No. 2. ipod 
Plats 24 and 29. Formula No. 3. eee 


Plats 25 and 30. Formula No. 4. 2S 
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DISCUSSION OF RESULTS. 


Those who read this bulletin should bear in mind that these 
yearly records of field experiments are really reports of progress. 
Anything in the nature of conclusions will scarcely be more 
than a statement of what is the outcome of a single year’s observa- 
tions. After several years general deductions will have greater 
value, especially if evidence is cumulative in particular directions. 


EFFECT OF QUANTITY OF FERTILIZER UPON YIELD AND PROFIT. 


In 1897 the application of 1,000 lbs. of fertilizers per acre. 
proved to be more profitable than quanties either less or more, 
although in both years the yield has increased with the amount of 
fertilizer even up to,2,000 lbs. per acre. In 1898 the profit was 
greatest with 1,500 lbs. of fertilizer per acre, diminishing when 
more than this quantity was used. (See Tables V & VI). This 
lack of uniformity in results demonstrates the necessity of several 
years of observation before reliable conclusions can .be drawn. 
Just what will happen after several rotations of crops have been 
grown is not yet clear. 


TABLE V.— INCREASE OF YIELD OF POTATOES FROM DIFFERENT QUANTITIES 
OF FERTILIZER. 
































Seileey aol Ae oh fortis y ) caeat me e Soth Venn ae 

both years. pabre 4 Large. “3 Total. Large. s Total. Large. e Total. 
Lbs. Bu. Bu. Bu. Bu. Bu. Bu. 

OA ssp els CAS EE 500 34.1 31.6 33.2 33 .4 33.6 32.5 

AW ep it teresa 1,000 69.1 62.3 61.8 60.7 65.4 61.5 

D4 hey te be =. e. .7500 77.6 ~ 65,1. 85.8) 4.8 — Sine 

















PA in. Pe sees Oe 2,000 78.7 71.3 89.9 89.7 84.3 80.5 





*Average of Fleet and Hallock plats. 
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THE RELATIVE EFFICIENCY OF THE POTATO FORMULA AND THE L. I. 
FORMULA. 

The proportions of plant food in these formulas are quite differ- 
ent, the phosphoric acid being only one-half in the former that it 
is in the latter. In both seasons the L. I. Formula has returned 
the larger yields, the superiority in 1898 not being so evident as 
in 1897. (See Table VII.) 


TABLE VII.— SUMMARY OF YIELDS OF POTATOES WITH “ PoTATO” FORMULA 
AND L. I. FoRMULA. 


- 














1897.* 1898. 

Amount of rp oat  -Bxcers. a ae ~ ‘Excess 
fertilizer per acre. Potato ge from Potato I bea 6 from 
formu- formu- eet formu- formu- | 
13. la. formu- Ie la. formu- 

Hey la. 

INOUE cece es 11331 * 307.4 

B00 -lDS.unce8 fs 125.5 163.8 38.3 138.0 1438.5 5.5 
TROL WEES bel ip 166.2 184.7 18.5 16Tct 168.4 0.7 
ME UOU CLIVSG oft Tete vee 166.8 189.5 at | 188.2 196.2 8.0 
2.0 0.9 


2,000 (IDS. oo sisiens 5 178.4 190.4 3 


191 7 202.6 10. 








THE INFLUENCE OF POTASH IN THE FERTILIZERS. 


A popular notion widely prevails that potash manures are espe- 
cially required by the potato crop. ‘This view is probably based 
upon the fact that the potato plant takes more potash than some 
others grown agriculturally. Doubtless the marked effect of ashes 
in some instances has led to the belief that potash is often seriously 
deficient in ordinary soils, when as a matter of fact ashes modify 
fertility in ways not wholly attributable to the potash they contain. 

It is widely noticeable that the most popular fertilizer mixture 
in use on Long Island contains more potash than nitrogen or 
phosphoric acid. This may be in accordance with the real de- 
mands of Long Island soils, but in view of the preponderant in- 
fluence of phosphoric acid as often observed in so many localities, 
the economy of such an abundant use of potash is certainly open 
to question. Because of the doubt, it was decided to test the 





* From Fleet and Hallock plats. 
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effect of varying quantities of this ingredient on the productive- 
ness of the potato crop. | 

Four formulas were used on four acres of land, one on each of 
four farms. The percentages of nitrogen and phosphoric acid 
were the same in each formula, the proportion of potash being 
respectively 0 per cent, 3.5 per cent, 7.0 per cent and 10 per cent. 
On all fertilized plats the fertilizer was applied at the rate of 1,000 
Ibs. per acre, so that the amount of potash per acre varied from 
none to 100 lbs. | 


TABLE VIII.— RESULTS FROM PoTASH TEST FORMULAS. 


No. of Yield. Gain. 























plats aver- Plant food applied per acre. - ~ An “~ ~ 
aged. Large. Total. Large. Total. 
Bu. Bu. Bu. Bu. 
eae INGE LOLENIZO care clatter wrness olak's ofc os os On, La ats ape 
2 SOLES 40 lbs. nitrogen, 80 Ibs. phos. acid ; 

Bnd mo POTARR.. ese eee. 179.9 204.0 56.9 54.1 

Mioitte sce -c 40 lbs. nitrogen, 80 lbs. phos. acid 
ANUTSo IDSs CDOLABH Oe Sas. fee a 177.3 203.7 54.8 53.8 

ae sas «% 40 lbs. nitrogen, 80 Ibs. phos. acid 
Ge BOs TDS EnOtgels o vnd as. Sess 178.4 202.6 55.4 52.7 

Poi S's 40 lbs. nitrogen, 80 lbs. phos. acid 











and 100 Ibs. potash ........... 180.8 203.5 57.8 658.6 


Table VIII shows that the fertilizer without potash was as 
efficient as those containing this ingredient, and of course under 
these conditions the variation in the amount of potash was without 
influence. Such a result was a surprise, and emphasizes the need 
of further inquiry into the use of commercial plant-food. 


Il. SUGAR BEET INVESTIGATION IN 1898.* 





L. L. Vaw SLYKE. 





SUMMARY. 
I, COOPERATIVE EXPERIMENTS IN GROWING SUGAR BEETS. 


Experiments were undertaken in cooperation with farmers in 
ten different counties to study the yield, composition and cost of . 
sugar beets, with and without fertilizers. Seventeen different sets 
of results were reported. | 

(1) Yield. The yield of sugar beets, trimmed and washed, 
varied from 8,670 lbs. to 58,990 lbs. an acre and averaged 26,720 
lbs. | 

(2) Percentage of sugar. The percentage of sugar in beets 
varied from 10.1 to 18.5 and averaged 15.5 per cent. 

(3) Coefficient of purity varied from 72.5 to 87.3 and averaged 
82.3. | 

(4) Size. The weight of beets analyzed varied from 5 to 27 
and averaged 15.7 ozs. 

(5) Cost of growing beets. The results presented show in 
many cases what beets cost when grown under favorable condi- 
tions. According to the results reported, the cost of growing one 
acre of sugar beets varied from $33.34 to $108.86 and averaged 
$59.87. This made the cost of one ton of sugar beets vary from 
$2.60 to $10 and average $4.50. 

(6) Money value of crop. The amount of money that would be 
received for the beets grown on one acre according to factory 
prices without bounty would vary from $18.42 to $95.86 and would 
average $63.46. 





* Reprint of Bulletin No. 155. 
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(7) Effect of fertilizers in growing sugar beets. A complete — 
fertilizer was prepared and distributed by the Station and was used 
at the rate of 500 lbs. and 750 lbs. an acre. 

(a) The application of fertilizer increased the yield in all but 
two cases. With 500 lbs. the crop increased an average of 3,874 
lbs.; with 750 lbs., the yield increased 5,264 lbs. an acre. 

(b) The application of 500 lbs. of fertilizer did not affect the 
average percentage of sugar in beets. With the larger applica- 
_tion the sugar increased in 4 cases and decreased in 18 cases, the 
average decrease being 0.5 per cent. 

(c) The coefficient of purity was affected little by fertilizers. _ 

(d) The use of 500 lbs. of fertilizer increased cost of beets about 
$6 an acre; of 750 lbs., about $9 an acre. The use of 500 lbs. de- 
creased the cost of beets 22 cents a ton, which was not farther de- 
creased by increased amounts of fertilizer. 

(e)- The use of 500 lbs. of fertilizer an acre proved more eco- 


_nomical than the use of larger amounts. 


II. SUMMARY OF RESULTS OF ALL ANALYSES OF SUGAR BEETS MADE 
In 1898. 


The Station analyzed 343 samples of sugar beets which gave an 
average percentage of 14.2 of sugar, with a purity coefficient of 85. 
Results from 33 counties are given. 


III. SPECIAL INVESTIGATIONS RELATING TO SUGAR BEETS. 


Experiments were carried out on the Station farm and also on 
the farm of Mr. F. E. Dawley at Fayetteville to study (1) the effect 
of using different amounts of commercial fertilizers varying.from 
500 lbs. to 2,000 lbs.; (2) the effect of using 20 tons of stable 
manure per acre; and (3) the effect of growing beets at different 
_ distances in the row. 

(1) The effect of using different quantities of commercial fer- 
tilizer is discussed under six headings: 

(a) Increased yields of beets were given by applying 500 lbs., 
1,000 lbs. and 1,500 lbs. of fertilizer, but the use of 2,000 lbs. gave 
less yield than did the use of 1,000 lbs. 
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(b) The percentage of stigar remained the same with 500 Ibs., 
1,000 lbs. and 1,500 lbs. of fertilizer, which was 1 per cent less 
than when beets were grown without fertilizer. 

(c) The coefficient of purity was slightly decreased by the use of 
commercial fertilizers. 

(d) The size of beets was increased. 

(e) The use of 500 lbs. of fertilizer-was attended with profit of 
nearly five dollars an acre, but the profit decreased when more was 
used. When 1,500 lbs. and more were used, there was an actual 
loss. 

(f) The cost of growing one acre of sugar beets at Fayetteville 
was $28.20, not including cost of seed, fertilizer and marketing. 

(2) The effect of stable manure upon yield and quality of beets 
_ was shown in the following ways: * 

(a) The yield was increased in every case, the average increase 
being 8,720 lbs. an acre. 

(b) The percentage of sugar was increased an average of 1.5 
per cent. ae 

(c) The coefficient of purity was increased an average of 1.6. 

(d) The size of beets was decreased an average of 2 3-4 ounces. 

(e) The use of 20 tons of stable manure per acre furnishes very 
much more plant food than do 500 lbs. of the commercial fertilizer 
used, but it is not all available at once. 

(3) In growing beets at different distances apart in the rows, the 
nearer the beets were in the row the smaller they grew in size, and 
the smaller yield they gave per acre. 


I. COOPERATIVE EXPERIMENTS IN GROWING SUGAR 
BEETS. 


INTRODUCTION. 


In 1897 this Station undertook no experiments in the growing 
of sugar beets except those carried out on the Station farm. 
Some analyses of miscellaneous samples grown by various farmers 
in different parts of the State were made and published in Bulletin 
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No. 135, but the data obtained from such analyses possessed 
small value, owing to the fact that little was known about the 
detailed conditions under which the beets were grown. 

It was decided to undertake during the season of 1898 a num- 
ber of experiments in cooperation with carefully selected, repre- 
sentative farmers in several different counties. It has been the 
object of these cooperative experiments to study with care the 
following points: 

(1) The yield, composition and cost of sugar beets grown in 
various parts of the State under known conditions. 

(2) The effect of the use of commercial plant-foods upon the 
yield of beets, their composition, size, cost, ete. 

We publish separately a summary of the analyses of a large 
number of samples of beets that have been sent us for analysis, 
about which we have little or no knowlege in regard to the con- 
ditions of growth. 

The Station has carried on a special line of investigation on 
the Station farm, the detailed results of which will be Dee 
and discussed by themselves. 

The cooperative work was carried on at one or. more places, 
in ten different counties as follows: ‘Three places in Oneida 
county; two places each in Madison, Onondaga, Wayne and 
Cayuga counties; and one place in Oswego, Schuyler, Ontario, 
Seneca and Cortland counties. All the work is not reported 
here, because some crops were failures and some of those co- 
operating failed to carry out instructions in keeping records that 
could be used. The size of plats used varied from one-tenth to 
one-fifth of an acre. The beet seed and the fertilizer were fur- 
nished by the Station. Immediate direction of the work was 
exercised as far as possible through the personal supervision given 
by Mr. Geo. A. Smith on the part of the Station. 

In making analysis of the beets, 20 or more beets were used in 
securing a sample, as the analysis of this number was found much 

28 
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more nearly to represent the average than did the analysis of only - 
two beets. | 
The results of our cooperative work will be presented in the 
following order: 
‘I. Tabulated statement of general results. 
II. Explanatory notes. 
III. Yield of beets. 
IV. Percentage of sugar in beets. 
V. Coefficient of purity. 
VI. Size of beets. 
VII. Cost of growing sugar beets. 
VIII. Money value of crop. 
IX. Profit and loss in growing sugar beets. 
X. The influence of fertilizers in growing sugar beets. 


I. GENERAL RESULTS. 


TABLE I.— STATEMENT OF GENERAL RESULTS. 


Beets 





Name and address S. : ar 7 Cost of Gostot BUBaE EEE ae 

of grower. i by washed peaire Dae ton beets. Gam SuSe 

oo” o@ grown Sue ge" a 

& & peracre. stoke Es 

Lbs. Lbs. $ $ Per ct. Ounces 
iy Ro Bridgeis...: 0 19,820. 99.86. 10.00° - 15067. Stee 

Solsville ........ 500 22,130 105.86 9.56 15.6 86.1 12% 

Madison Co. ..... 750 26,535 108.86 8.22 14.8 86.2 12% 

2, 1saac 3. ‘Glark..... 0 30,400 45.14 2.97 18.8 81.5 14% 
Waterville ....... 500 26,695 51.14 8.84 14.4 82.2 18 
Oneida Co. .. .... 750 28,050 54.14 $8.86 15.2 838.2° 19 

3. Perry W. Clark .. 0 32,280 89.92 5.57 16.9 85.2 14% 
Marcellus... ...... 500 33,000 95.92. .5.80 ~ 15300 S2.2ian 
Onondaga Co..... 750 35,820 98.92. 65.52 14.7 -84:3098 
4. SH Davisises.. . 0 12,350 57.44. 9.80-* 14.6 80. Dueaie 
Cazenovia ....... 500 16,530 63.44: 7.67 16.0 S&.2 722 
Madison Co. ..... 750 17,530 66.44 7.58 15.4 84.0 I11 
5. Walter Hiden. ... 0 14,440 45.40 6.29 17.2 82.4 23 
Gamienn v7. his erate 500 18,060 51.40 - 5.70. 15.7 280 Bea 
Oneidas@o; tsc228 750 16,230 54.40 6.70 15.7 80.8 22 
6. Geo. P. Elliott ... 0 19,100 87.44 8.92 14.38 80.1/>16 
Central Square... 500 17,430 43.44... 5.00... 14.7 7Oc25eIS 
6 78.1 20 


Oswego Co....... 750 19,810 46.44 4.69 13. 


a 
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Taste I — Continued. 











Beets 











32 trimmed Fler 2S 3 
Name and address =$5 and Costof Costof Sugar 3%2 e ges 
of grower. 5" washed per acre, perton. beets. & 25 om32 
& © per acre. Seon, tes a 
Lbs. Lbs. $ $ Per ct. Ounces. 
ree  P KINS 6% 5. 0 15,200 SYsDU) D.20 > 4 See eer eke 
nota 6 4b Notas ARP eg pe eee 500 15,340 45.50 5.938 14.3 79.9 17% 
Weave CO ere...) OU. °20,300 a5 oD we 4st is * 10s 7) OoereelS 
8. Cyrus HE. Fitch ... 0 14,190 Bic 0 24. VEL Bat TOG 
OCOGL teers ks eo cre's 500 22,380 43.20 3.86 16.9 86.0 15 
Warne. 00.9. 44 os20/7T50 - 23,510 46520 =-.32.93-8 lial. 86535417 
9. A. H. Goodrich ... 0 19,110 2:26 6.47 Gell 6 8b50' 242 
Oak woods. : is... -.000: . 27,980 58.26) 4:17 — 17.4" 8471" 16 
Cayuga Co. ....... 760 29,640 61.260) 4261410 16.3) 2859 5-716 
10. Chas. W. Ingalls .. Q 52,920 Te. 90) Sole Sls a la.: o19 
MAL LIGINIA Nooo eeet rat 500 55,820 78.96. 2.83 10.8 .78.4. 19 
Schuyler Co...... 750 58,990 Si.0G-" 2. (9-- 11.4. 75.64.17 
11. Chas. W. Ingalls .. 0 51,220 Te Oe tek bak re Ae at ee 
WY Sein An al. BOL 500 538,910 R708 62286521224 . 7555 S645 
Schuyler Co. ..... 750 56,410 $0708 "2: 84.° > 10.7 62.5816 
PV oes FaArrishe, «3 0 389,160 72:00. 3.68 .914i4> Sli2n 21 
Canandaigua ..... 500 40,010 78:00 3.90 15.3 82:4 -19 
Ontario.Co. yu... 3 150: .39,730 §1700 .4.08%. 16.0..82.2, 19 
13. Alfred Rapplye .. QO 25,480 Bo.204 12-621. 0164,; 801.16 
| ELSI 00 CY epee ae ie A a 500 31,290 89.384 2.60 15.4 81.6 21 
Seneca Co.: ..... 750. 31,780 42.34 2.66 16.0 83.9 18% 
14. D. B. Satterly .... 0 16,640 58.56 7.04 14.7 81.9 18% 
(Utd 2" Ay ae 500 — 15.8 84.4 14 
Cayuga Co....... 750 25,640 G1.00) 70<21. thls. o> OO Ome 
15. G. P. Squires & Son 0 8,670 89.20 *9.05° 18.8 $5.6 11 
Marathon... .... 500 138,000 45.20 7.00 14.3 85.6 14% 
Cortland Co. ..... 750 138,540 4852074 Fe 10% 18.) Soria lee 
Ose LOOK 2... «ss 0 15,740 34.42 8.88. 15.6. 85.47 15 
Verona: .......’.. 500 .20,555 40.42 8.98 14.9 838.0 16 
Oneida Co. ....... 750 21,475 43.42 4.04 14.1 84.3. 16 
et emper Crs TO 0) oo sleicns 0 15,680 AT .040° 6.0027 15.5 >.86.4 5 
Baldwinsville . ... 500 26,690 55.04 38.98 14.9 85.5 8 
Onondaga Co..... 750 26,930 56.04 4.16 18.8 85.5 8% 











Il. EXPLANATORY NOTES. 

(1) L. R. Bridge. The high cost was due to the fact that 
the weeding was not done soon enough and this needlessly added 
to the cost over $20 an acre. The soil was previouly used for 
growing hops. The crop was healthy. 
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(2) Isaac J. Clark. Corn was grown on soil previous year. 
The crop was well cared for and was healthy. 

(83) Perry W. Clark. The soil was rich, having been used 
previously for growing teazels. The crop was well cared for and 
free from disease. | 

(4) S. H. Davis. In some spaces there were no beets and the 
crop was somewhat affected by the hot, dry weather; hence, the 
low yield. The crop received good care and clean culture. 

(5) Walter Elden. The land was stony and the soil firm. 
The culture was good. The low yield on the plat received 750 
pounds fertilizer was due to the fact that the ground in this place 
was wet. Took out every other row on other plats. This ac- 
counts for large size of beets. 

(6) Geo. P. Elliott. Soil oceupied by corn previous year. 
Beet crop healthy, and well cared for, but there were many spaces 
not occupied by beets. 

(7) W. F. Filkins. Soil was a peculiar sandy loam, oceupied 
by oats previous year. The crop was healthy and received good 
care, but was not uniform. 

(8) Cyrus E. Fitch. Soil was a good sandy loam, previously 
used for raspberries. ‘The first sowing was a failure, owing to 
sowing too deep. ‘The second sowing produced an uneven crop. 
The crop received excellent care. 

(9) A. H. Goodrich. Soil was a sandy loam, previously oc- 
cupied by corn. The first sowing on the unfertilized plat did not 
come up and a second sowing had to be made. The crop received 
good culture and was healthy. 

(10) Chas. W. Ingalls. The soil was muck, previously used 
in growing cabbage, and had never been fertilized. Crop re- 
ceived good culture and was healthy. The soil was probably over- 
rich in nitrogen and so produced beets with low sugar content 
and purity. 

(11) Chas. W. Ingalls. The-soil was alluvial clay, previously 
occupied by corn, and had never been fertilized. Crop received 
good culture, but was more or less blighted. The leaves dried 
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and then started to grow again, which probably accounts for the 
low sugar content and purity coefficient. 

(12) W. S. Parrish. The soil was clay loam, occupied by 
corn previous year and manured previous fall with stable manure. 
Beet crop was healthy, well eared for and uniformly fine in ap- 
pearance. 

(18) Alfred Rapplye. The soil was clay loam, occupied by 
oats previous year and seeded. ‘The crop received good culture, 
was healthy and uniform. — 

(14) D. B. Satterly. The soil was gravelly loam, previously 
used for potatoes. The crop started well and was then partially 
washed out in places by heavy rains. The plat which received 
500 pounds fertilizer was ruined by being washed out. 

(15) G. P. Squires & Son. The soil was clay loam, occupied 
by corn in previous year. Beets came up very unevenly. The 
crop received good culture and was healthy. 

(16) L. G. Stock. The soil was a gravelly loam, used for 
potatoes preceding year. The stand of beets was fairly good, but 
the crop was affected by leaf spot. 

(17) A. C. Toll. The soil was good, sandy loam, used for 
tobacco the previous year. The crop was healthy and the culture 
excellent. 


III. YIELD OF BEETS. 

The yield of beets, trimmed and washed, varied from 8,670 
pounds to 58,990 pounds an acre and averaged 26,720 pounds. 
In several cases the low yield was due to an uneven stand of beets; 
in one case, to leaf spot; and in one case, to heavy rains. Under 
the conditions, taking all the results, we may regard the yield of 
over 13 tons of trimmed and washed beets per acre as a very 
good average. 


IV. PERCENTAGE OF SUGAR IN BEETS. 


The percentage of sugar in beets varied from 10.1 to 18.5 per 
cent and averaged 15.5 per cent. The lowest percentages were 
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given in one case by beets grown on muck soil, and in another 
case by beets that put out a second growth of leaves. 


V. COEFFICIENT OF PURITY. 


The “ coefficient of purity ” is the proportion or percentage 
which the sugar forms of the total solids in the juice. The non- 
sugar solids prevent crystallization of sugar to some extent. . 
Therefore, the larger the amount of sugar in comparison with the 
other solids, the larger will be the proportion of sugar in the beet 
that will crystallize out and be obtained in manufacture. The 
higher the coefficient of purity, the more valuable the beet for 
economical sugar production. For a more detailed explanation, 
the reader is referred to Bulletin No. 135, pp. 556-557. 

In the various beets examined in our cooperative work the co- 
efficient of purity varied from 72.5 to 87.3 and averaged 82.3. 
The lowest degree of purity accompanied the lowest content of 
sugar and was due to the same causes. 


VI. SIZE OF BEETS. 


The weight of beets analyzed and varied from 5 to 27 ounces 
and averaged 15.7 ounces. Within these limits, the increase of 
size did not apparently exercise any marked or definite influence 


upon either the percentage or purity of sugar. 


VII. THE COST OF GROWING SUGAR BEETS. 


Each farmer cooperating in the work was furnished with 
necessary blanks and was requested to keep an accurate account 
of all labor of different kinds expended upon the plats of sugar 
beets and also to state the value of the labor. In all cases ex- 
cept one this was done, the total labor cost alone without items 
being reported in this single instance. 

In considering the results presented below, the following state- 

ments should be kept in mind: 

(1) The amount, kind and cost of labor employed differed very 
widely, as reported by different experimenters. 
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(2) The highest reported cost was due to neglect in not weed- 
ing the beets in time. This ought to afford a good object lesson 
as to the necessity of prompt and sufficient:culture of the crop. 

(3) In most cases, the work was carried on with whatever ap- 
pliances happened to be on hand and in few cases was any special 
form of machine or tool used to save hand labor. 

(4) The cost of growing beets on quarter-acre plats is neves- 
sarily more expensive in proportion than in case of beets grown 
on a commercial scale. The larger the acreage, the smaller should 
be the cost per acre. 

(5) If farmers were to charge against any farm crop in the 
same detailed way.the various items of cost in growing, the re- 
sults would undoubtedly show quite as much to their disadvan- 
tage as to that of sugar beets. 

(6) While the figures presented below are of service in show- 
ing what the cost of sugar beets may be when the work is var- 
ried on without special appliances and without previous experi- 
ence, and while they show what this crop is apt to cost farmers 
when they first undertake to grow it, the figures do not repre- 
sent the cost of sugar beets grown under favorable conditions, 
where labor-saving appliances are used and where the grower has 
acquired experience in growing beets most economically and in- 
telligently. | 

According to the returns made by those raising beets, it may 
be seen that the cost of growing one acre of sugar beets varied 
from $33.34 to $108.86 and averaged $59.87. This made the 
cost of one ton of sugar beets, trimmed and washed, vary from 
$2.60 to $10 and average $4.50. A careful analysis of the de- 
tailed data upon which these results are based shows that the 
amount and cost of labor varied greatly with different individuals. 

(1) The number of hours of team labor employed per acre 
varied from 5 to 44 and averaged 304. The estimated cost of 
team labor per hour varied from 15 to 30 cents and averaged 
234 cents. The total cost of team labor employed varied from 
$2 to $13.40 an acre and averaged $7. 
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(2) In 8 cases the use of one horse is reported, varying in 
time from 64 to 70 hours an acre and averaging 21 hours, the 
estimated cost of which varied from 74 to 124 cents an hour 
and averaged 103. The total cost for use of single horse varied 
from $0.60 to $7 and averaged $2.20 an acre. 

(3) The number of hours of hand labor reported varied from 
250 to 852 hours an acre and averaged 400 hours. The price of 
hand labor varied from 8 cents to 124 cents an hour and averaged 
10% cents. The total cost of-hand labor varied from $25 to $92.06 
and averaged $43.40. 

(4) The total cost of all kinds of labor employed varied from 
$33.34 to $108.86 and averaged $59.87 an acre, 


VIII. MONEY VALUE OF CROP. 


The amount of money has been calculated that would be re- 
ceived from an acre of beets, trimmed and washed, delivered at - 
the factory, allowing $4 a ton for beets containing 12 per cent of 
sugar and having a purity coefficient of 79, and 25 cents a ton, 
more or less, for each per cent of sugar above or below 12. The 
amount of money thus received would vary from $18.42 to $95.86 
and would average $63.46. 


IX. PROFIT AND LOSS IN GROWING SUGAR BEETS. 

In 26 cases the amount of money received from beets exceeded 
the cost of growing the crop by amounts varying from $1.19 to 
$37.11 an acre. In 25 cases there was a loss varying from 5 
cents to $53.80 an acre. Averaging all the work done by the 
different experimenters on the different plats, the receipts exceeded 
the cost of growing the crop $4.04 an acre. In this connection 
the statements made above under cost of growing sugar beets must 
be kept in mind. 


xX. THE INFLUENCE OF FERTILIZERS IN GROWING SUGAR BEETS. 


A fertilizer containing the following constituents was distributed 
among those taking part in the cooperative work: 1,000 pounds 


_ 
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of acid rock, 850 pounds of sulphate of potash, 450 pounds of dried 
blood, 200 pounds of nitrate of soda. This mixture was applied at 
the rates of 500 pounds and 750 pounds an acre. The approxi- 
mate cost of this mixture was $24 a ton, which would make the 
cost of the fertilizer applied equal to $6 in one case and $9 in the 
other. 

(1) Effect of fertelizers on yreld.— When 500 pounds of fertili- 
tilizer per acre were applied, the yield of beets, trimmed and 
washed, increased in 15 out of 17 cases. The increase of yield 
varied from 140 pounds to 9,010 pounds an acre. The average 
increase in all cases amounted to 3,874 pounds an acre. | 

The application of 750 pounds of fertilizer was accompanied by 
an increased yield in every case but one, ay compared with the use 
of no fertilizer. The increase of yield varied from 570 pounds to 
11,790 pounds and averaged 5,264 pounds an acre. 

As compared with the application of 500 pounds of fertilizer 
an acre, the application of 750 pounds was attended by an increase 
except in two cases. The increased yield varied from 240 pounds 
. to 8,170 pounds and averaged 1,390 pounds an acre. 


TABLE I].—- EFFECT OF FERTILIZERS ON YIELD OF BEETS PER ACRE. 




















Fertilizer used. a. pare pk ove 

Lbs. Lbs. Lbs. Lbs. 
ee tar en pee Total alalense 8,670 52,920 23,674 
Se eel ea te a en nag Saad 13,000 55,820 ; 27,548 


11D Se ae a A 13,540 58,990 28,938 





= 


(2) Effect of fertilizers on percentage of sugar.— When 500 
pounds of fertilizer an acre were applied, the sugar content of 
the beets increased in 9 cases and decreased in 8 cases, the general 
average remaining unchanged. With the application of 750° 
pounds an acre, the sugar increased in 4 cases and decreased in 13 
cases, the average decrease being one-half of 1 per cent. 
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TABLE III].— EFFECT OF FERTILIZERS ON PERCENTAGE OF SUGAR IN BEETS. 


* Amount of sugar in beets. 
Fertilizer used per acre. — 

















Lowest. Hipheses Average. 

Lbs. Per ct. Per ct. Per ct. 
tA losae Fa bte etait ea oat kts bite Lecce 1031 ~ 18.5 aaek 
DOO tmetetess obo aon AaB oe ae acetone ee 10.8 18.3 15.7 


ADU Sorcince ahaha oy siacaeutie eae eh a, aoc eae 10.7 18.0 15.2 











(8) Effect of fertilizers on coefficient of purity When 500 
pounds of fertilizer au acre were used, the coefficient of purity 
increased in 8 acres and decreased in 9 cases, there being an 
average decrease of one-tenth. With 750 pounds of fertilizer, the 
coefficient of purity increased in 8 cases and decreased in 9 Cases, 


there being an average increase of four-tenths. 


TABLE IV.— EFFECT OF FERTILIZERS ON COEFFICIENT OF PURITY. 











Coefficient of purity. 




















Fertilizer used per acre. - ——* aan 
Lowest. Highest. Average. 

Lbs. : 
Oia hei Oth tit ees Se ee ae (CR 87.3 82.2 
DOG 2338 ies crs cg o eee 73.4 86.1 82.1 





Le acd oie jaaphdoe stacy w mgree's tata vine a ie 3 eetetanate 72.5 86.6 82.6 


The cost of beets per ton was increased in 8 cases and decreased 
in 9 cases by the use of 500 pounds of fertilizer, there being an 
average decrease amounting to 22 cents a ton. The use of 750 
pounds of fertilizer increased the cost in 8 cases and decreased it 
in 9 cases, the average cost being about the same as with 500 
pounds. | 





TABLE V.——- EFFECT OF FERTILIZERS ON COST OF BEETS PER ACRE. 





Cost of beets. 
Fertilizer used per acre. 














Lowest. Highest. Average. 

Lbs. : 
Le iad ia bun ta" ote oo orsath Pe cata em Unie emanate $33 34 $99 86 $54 87 
OO ia i a irs Sino 9 Re D6 ee aor he a eae 39 34 105 86 60 87 


TS RS A A Sa ek ce So. Pik teste doit dad 42 34 108 86 63 87 
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(4) Lffect of fertilizers on cost of beets.— The use of 500 
pounds of fertilizer increased the cost of beets about $6 an acre; 
and the use of 750 pounds, about $9. 


TABLE VI.— EFFECT OF FERTILIZERS ON TONNAGE Cost OF BEETS. 


ut Tonnage cost. 
Fertilizer used per acre. josie a ei» 











Lowest. Highest. Average. 

Lbs. 
Me al aids ponte alk oa rere. ano aherwt eos $2 62 « $10 00 $4 64 
NRE cles g Shae Sele’ 09 ¢ tue 6d SOAs 2 60 9 56 4 42 
NT es cle Sh sal ah 2 4 aha dies, of Seino od Bicmstoa «n 6 2 66 8 22 4 41 











- (5) Effect of fertilizers on money value of crop.— With the 
use of 500 pounds of fertilizer the money value of the crop in- 
creased in 14 out of 17 cases, the increase varying from 32 cents 
to $23.15 an acre and averaging $7.26. The use of 750 pounds, 
as compared with 500 pounds of fertilizer, increased the money 
value of the crop in 11 out of 17 cases, the amount of increase 
varying from 30 cents to $13.76 and averaging $2.61. The use 
of 750 pounds of fertilizer, as compared with no fertilizer, in- 
creased the value of the crop in 15 out of 17 cases, the increase 
varying from 65 cents to $23.94 and averaging $9.87. 

The use of 500 pounds of fertilizer increased the average value 
of the crop enough to pay for the fertilizer used and leave $1.26 
over. The use of 750 pounds of fertilizer increased the average 
value of the crop $9.87 or enough to pay for the fertilizer used 
and 87 cents more. Hence, the use of 750 pounds of fertilizer 
was attended with less profit than the use of 500 pounds. 


TABLE VII.— EFFECT OF FERTILIZERS ON MONEY VALUE OF CROP. 











Value of beets per acre. 











Fertilizer used per acre. ao ae a Sree m4 
Lowest. Highest. Average. 

Lbs. ae = 
STNG EPs Pavdic: B55 o:0. e.nnys ss os ace oe om $18 42 $83 23 $44 39 
PE PO, Sars sis ie oes oats ae iad Pats 94 34 51 65 


SPADE ieee C Tore Paip rs siaCs.s 2 o's be o 0'be 0y8 28 17 95 86 54 26 
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Il. SUMMARY OF RESULTS OF ALL ANALYSES OF 
SUGAR BEETS MADE DURING THE SEASON OF 
1898. 


There were analyzed at this Station, during the fall of 1898, 
243 samples of sugar beets. The average percentage of sugar in 
the beets is 14.2, with a coefficient of purity of 85. 

The results are given by counties, thirty-three of which are 


» 


represented. - 


TABLE VIII.— Composition OF SUGAR BEETS Grown IN 1898, 














E - go." Cees oe 

S as a5 #858 7: 

County. ay % 2 SAS a2 

ae 3 % Gun of 

e 2 : 2 SW | Sc 

Per ct Per ct. Ozs 

Albany “ech | aan es 9 Lowest... 11.9 12.5 79.2 6 

Highest... 16.3 1F2 83.3 24 

Average.. 13.8 14.5 80.7 16 

AMMG@gelt ys. os taa gE Se Sea kl 156s 16.1 83.9 18 

CAVUSA Spence een 15 Lowest... 12.5 13:2 78.4 9 

Highest... 17.6 18.5 88.8 31 

Average... IDES 16.0 84.8 17 

Chautauqua ...... 9 Lowest... 11.8 12.4 79.8 11 

: Highest... 16.0 16.8 85.7 30 

Average.. 14.1 14.8 83.0 17 

Chemung «...s..., Were etait Fae 1Gs1 16.9 82.0 30 

Chenango ........ 4 Lowest... 11.0 11.6 1 i 12 

Highest... 14.2 14.9 83.5 16 

4 Average.. 12.9 13.6: <8i.6 13 
Columbia ......... 3 Lowest... 7.4 23 See at 

Highest... 15.0 15.8 83.8 14 

Average... 12-0 12°6 77.0 10 

WOruland “acces tee 7 Lowest... 13.0 15 eL 138.0 10 

Highest... 14.3 veg! 85.6 16 

Average... 13.4 14.1 83.1 13 
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TABLE VIII — Continued. 








E 3 Pay gee ee 

DW As Ba 2 5 3 2 2 

County. 35 = re eee a 

Per ct Per ct Ozs 

Dutchess ......... i ole ro a8 9.4 9.9 70.1 20 
CRECODIOI NG os evens os 2 Lowest... 12.0 12.6 75.0 17 
Highest... LG: 16.9 81.7 23 

Average... BE He 14.8 78.3 20 

Herkimer ......... ara lowesty. ns litte 11 T8026 7 
Highest... 17.4 18.3 86.0 25 

Average.. 14.1 14.8 83.8 15 

BETOHOCESON \....5 5s se 54 Lowest... 8.5 8.9 69.5 8 
Highest... 19.0 20.0 89.0 32 

Average.. 15.0 14.3 83.5 20 

LO re 13. Lowest... 10.4 11.0 fevye 8 
Highest... 15.0 15.8 87.7 23 

Average.. 13.3 14.0 80.4 17 

REO ESOTR oe ma sis o's 9 Lowest... 14 Serb. 84.1 12 
Highest... 15.6 16.4 90.0 vA 

Average... 15.0 15.8 86.3 15 

MONTOCG vec. as ees ea tctese che Mle axe 126 SiG tose 80.1 23 
Montgomery «..... 3 Lowest... 13.2 13.9 79.1 27 
Highest... 14.2 14.9 81.4 33 

Average.. 12.6 14.3 oO 30 

POTS ce le dp anes be 18 Lowest... 12.8 14.5 80.3 14 
Highest... ty pal 18.0 89.1 24 

Average.. 15.4 16.2 84.3 19 

SIMONGALE® oxo es se 0's 36 Lowest... g(a how: ot Soe be 76.7 4 
Highest... 19.6 20.6 -> 8727 ok 

Average.. 15.0 15.8 82.4 14 

ere)... 5S Lowest.... 10.4 10.9 77.4 10 
Highest... 18.5 19.5 89.8 31 


Average... ie Oy 15.5 84.1 17 


446 Report or THE DEPARTMENT OF FIELD CROPS OF THE 


‘ TABLE VIII — Continued. 





' ae e < Pele . 
ZS a3 | 28 RES 
Ny ars batten] Sp = 
County. i = ae 5am 

a, FS = q 
S oe op BSS 

Ai oD) mM iS) 

Per ct. Per ct. 

OSWOLORsS aera seek 6 Lowest... 1257 13.4 77.6 
: Highest... 14.8 15.6 82.5 
Average.. 14.0 14.7 Tp Sage 
OTSC20 waka: ahha es 5 Lowest... 1oco 14.2 82.2 
Highest... 16.9 17.8 84.9 
Average... 15.0 15.8 83.4 
Schenectady ...... 4 Lowest... 1S 11.9 81.3 
Highest... 13.3 14.0 86.4 
Average.. 12.0 13.2 83.8 
SCHOUATICN Saun. so 12 Lowest... LISG 12:2 18:3 
Highest... 20.2 24 Wit 85.8 
Average.. 15.9 16.7 82.5 
PCHUVION *. Saee ees 14 Lowest... 9.5 10. 72.5 
Highest... 12.8 13.5 78.6 
Average... 1te2 dG bie! 75.6 
NONCCA ie iis ovate. 6 Lowest... 14.7 15.5 80.1 
Highest... 16.4 Lolo 87.1 
Average.. 15.4 16.2 84.0 
St. Lawrence ..... 2 Lowest... 15.6 16.4 85.1 
Highest... 16.4 Fie 86.6 
Average.. 16,2 16.9 85.9 
SHULOMK oer eta es 2 Lowest... 13.2 13.9 87.4 
| Highest... 14.3 15.0 89.7 
Average.. 13:8 14.5 88.5 
DIORA Oe ataatiess ses a EP EA » 657 12.6 13.3 82.7 
Ulster oases sees 4 Lowest... 14.6 15.4 80.1 
Highest... 15.2 16.0 85.4 
Average... 14.9 15.7 83.1 
Washington ...... 5 Lowest... 14.3 15.0 85.4 
Highest... 169251720 86.9 
Average... 14.8 15,677 28672 


Weight of 
! one beet. 


° 
NDEs 
) : 


12 
18 
15. 


20 
22 
21 


Le 
54 
19 


13. 
20 
DG 


16 
23 
21 


Gi 
12 
It 


19 
21 
20: 


32: 
13. 
11 
17 


19 
18: 
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TABLE VIII — Concluded. 

: 8 Cer a os 
D mn as ae ® ES 4 $ 
County. 44,2 ean one, ae 
on, < | Sw vo 

: Pe: ct. Per ct. 
a eal aa 24 Lowest... 11.6 1272 79.9 8 
Highest... 17.3 18.2 89.3 24 
Average... 14.7 15.5 84.7 16 
SOEUE T e 5 Lowest... ee & 12.9 80.0 la 
Highest... He eA 18.0 86.0 20 
Average.. 14.1 14.8 84.0 17 
SD AST SE aoe a 6 Lowest... 13.4 14,1 82.2 9 
ee Highest... tors 17.0 87.0 2s 
Average.. 15.0 15.8 84.5 13 

Total of season’s 

PCOHUILA A oho a 343 Lowest... 7.4: 7.8 64.1 + 
; Highest... 20 2 el ours 9050 54 


Average... {2015 Oe" RA Pe ely 














— 


III. SPECIAL INVESTIGATIONS RELATING TO SUGAR 
BEETS. 

A series of experiments was planned to be carried out on the 
Station farm for testing certain questions relating to sugar beets, ~ 
- and the cooperation of Mr. F. E. Dawley was secured in dupli- 
cating the work on his farm at Fayetteville. These experiments 
were designed to study the following points: . 

(1) Effect of different quantities of commercial plant-foods 
-upon yield and quality of sugar beets. 

(2) Effect of stable manure upon the yield and quality of sugar 
beets. 

(3) Effect of erowing sugar beets at different distances apart 
in the row upon their yield and quality. 

In addition to this work, the Station raised beets from special 
varieties of seeds at the request of, and in cooperation with, Dr. 
H. W. Wiley, Chief of Division of Chemistry, United States De- 
partment of Agriculture. 
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I. EFFECT OF DIFFERENT QUANTITIES OF COMMERCIAL PLANT- 
FOODS UPON YIELDS AND QUALITY OF SUGAR BEETS. 


The plats used in the experiments occupied about one-twelfth of 
an acre at the Station and about one-sixteenth of an acre at Mr. 
Dawley’s farm. All figures given in the tables, and all diseus- 
sions are based upon the results caleulated to one acre. 

The following mixture of plant-food materials was employed in 
these experiments: Two hundred pounds of nitrate of soda, 200 
pounds of dried blood, 450 pounds of acid rock, and 150 pounds of 
sulphate of potash. This was applied at the rate of 500 pounds, 
1,000 pounds, 1,500 pounds, and 2,000 pounds an acre at the 
Station and in the same quantities, except that of 2,000 pounds, at 
Fayetteville. In each place two sets of experiments were car- 
ried on. i: 


TABLE IX.— RESULTS OF APPLYING COMMERCIAL FERTILIZERS IN GROWING 
SuGcarR BEETs. 











so wu — 
Et anaes baree fee 
hehe 8 a> B2 
Amount of fer- f,e g ar) © . Place of experi- 
tilizer used. > rs sia ripe ment. 
whi: Pe) 3 ee am N 
SAS ae os BS gy Po 
2 ea an on >Oos 
pA o) < 
Lbs. let Pee Per ct. Ozs. 
A ey Neha Se ciate 3 20,425 15°32 85.2 16144 Station. 

Pe tients Ge a We hs 15.6 85:2 161%, Station. 

RM hatct or onks ie eecie ce 27,140. 14.5 86.0 15 Station. 
TAVT oicatec Shae hos 26,928 14.4 83.6 20 Station. 
TOOL Fee cs 26,250 SeT4e7 85.4 16 Station. 
TU aie one ee 23,822 14.3 84.5 17 Station. 

A DOOR six tan wees 27,920 14.9 85.8 151% Station. 
2B ME Se vans hes ee 22,073 15-0 85.6 16% Station._ 
AVON © oa crcl hg aera 27,875 17.0 Signs 13% _ Station. 
igeacate & Bate nae 18,585 15.4 81.6 12% Fayetteville. 
Qs. EO Te 17,740 1722 85.0 9 Fayetteville. 

ULE Re ettn aes Mesos COO 1bie2 A Pod 14144 Fayetteville. 

HOOT. cptee we bse 24,075 14.3 79.8 16% Fayetteville. 
TOP ee oe abe 24,220 14.5 78.3 13% Fayetteville. 
PSY warane Beaters te 24,220 15.9 81.3 10 Fayetteville. 
POU AI. Po aia 26,890 15.3 80.1 18% Fayetteville. 
ie) ee ae aes 26,330 abajo 79.7 


13% Fayetteville. 
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(1) Effect of fertilizers on yield.— The use of commercial fer- 
tilizer increased thle yield of beets in every instance. In the Sta- 
tion experiments, it is noticeable that the same amount of fertilizer 
on different plats gave widely varying results. Thus, with 500 
pounds of fertilizer, we obtained in one case 21,375 pounds of 
beets and in the other case over 27,000 pounds. In the Fayette- 
ville work, the agreement in results on duplicate plats was much 
closer. In the Station work the highest average yield from du- 
plicate plats was given when 1,000 pounds of fertilizer were used. 
In the Fayetteville work the largest yield was given with 1,500 
pounds of fertilizer, the yield increasing with increased application 
of fertilizer. 

Averaging all the results, we can make the following statements: 

(a) When 500 pounds of fertilizer per acre were used, the in- 
creased yield of beets, trimmed and washed, varied from 950 
pounds to 6,715 pounds and averaged 4,700 pounds. 

(b) When 1,000 pounds of fertilizer per acre were used, the in- 
creased yield of beets, as compared with the use of no fertilizer, 
varied from 5,825 pounds to 6,500 pounds and averaged 6,110 
pounds. As compared with the yield obtained by use of 500 
pounds of fertilizer, the use of 1,000 pounds gave an average in- 
crease of 1,400 pounds. 

(c) When 1,500 pounds of fertilizer were used, the increased 
yield of beets, as compared with the use of no fertilizer, varied 
from 3,400 pounds to 8,730 pounds and averaged 6,950 pounds. 
As compared with 500 pounds of fertilizer, there was an increased 
yield of 2,250 pounds; and as compared with 1,000 pounds of fer- 
tilizer, an increased yield of 835 pounds. 

(d) When 2,000 pounds of fertilizer were used, the increased 
yield of beets varied from 1,648 pounds to 7,450 pounds and aver- 
aged 5,680 pounds. ‘The increased yield of beets was about 1,000 
pounds more than when 500 pounds of fertilizer were used; but 

29 
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the use of 2,000 pounds of fertilizer gave a smaller actual yield of 
beets than did the use of 1,000 pounds and 1,500 pounds of fer- 
iilizer. It is possible that the use of so large quantities of fertilizer 
may have affected the seed. 


TABULATED SUMMARY SHOWING EFFECT OF FERTILIZERS ON YIELD OF BEETS. 





Yield per acre. 














Number 

Fertilizer used per acre. ofiexperikl or . eee i; gees me 
ments. Lowest. Highest. Average. pee 

Lbs. | Lbs. Lbs. Lbs. Lbs. 
DD erste tata ate Siena es 3 17,740 20,425 19,294 2 ee.% awe 
DUE ae eat aes Se tks 2 4 21,375 27,140 23,990 4,696 
ODES e2 ceo ie Biter aeees 4 24,220 26,928 25,405 6,111 
CLD Me tose aay sc race aie eee 4 238,822 27,920 26,240 6,946 
SAI) Wate aieet cn %y c cccte eee ate 2 22,0738 27,875 24,974 5,680 








| (2) Effect of fertilizers on percentage of sugar.— The general 
effect of applying fertilizers was to decrease slightly the percent- 
age of sugar in beets. As between the application of 500 pounds, 
1,000 pounds and 1,500 pounds of fertilizer, the average percent- 
age of sugar remained the same. With 2,000 pounds there was an 


increased percentage of sugar. 


TABULATED SUMMARY SHOWING EFFECT OF FERTILIZERS UPON PERCENTAGE OF 
SUGAR IN BEETs. 











Number Amount of sugar in beets. 
Fertilizer used per acre. of experi- — (a ee on 
ments. Lowest. Highest. Average. 
Lbs. Per ct. Per ct. Per ct. 
OD) Tee ein ad an Ra eh ncaa ee teas = "aoe even 3 15.2 Lite 15.9 
UO OSS iene ee gta ar eetaaetele ts aes s 4 14.3 15.6 14.9 
LjO0O } hed wa te sheers chee es ee eRe 4 14.4 15.9 14.9 
DOO a Fa ose tee 2 cece Mare Pere eto lele wok. ae 4 14.3 15.3 14.9 

Bl OR cont States tae Rast May Meher sieve. owas 2 


15.0 17.0 16.0 


—_— 





(3) Effect of fertilizers on coefficient of purity.— The influ- 
ence of fertilizers upon the coefficient of purity showed a slight 
decrease up to and including 1,500 pounds of fertilizer. The use 
of 2,000 pounds was attended with an increase in the coefficient 
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of purity. In the Station experiments the coefficient of purity 
was little affected; in the Fayetteville experiments, the co- 
efficient of purity was lowered by using fertilizers. 


TABULATED SUMMARY SHOWING EFFECT OF FERTILIZERS UPON COEFFICIENT OF 








PoRITY. 

Number Coefficient of purity. 
Fertilizer used per acre. of experi- — —-—— ~~ s 
ments. Lowest. Highest. Average. 

Lbs. 

Co cosh i a AS a ara 3 81.6 85.2 83.9 
RO cine ds cia: diets /y of'e''si'e.s' <8) 93 a 4 ok 86.0 $2.1 
IES Ga SR te ae en ee aa 4 78.3 85.4 82.1 
Re Eh foals. Voc 9.) «oie noe wees = are 4 79.7 85.8 82.5 
RMR a pisos vey os 6k, s isle. 9 ui ie ice» oe « 2 85.6 87.1 86.3 








(4) Effect of fertilizers on cost of crop.— 'The use of 500 
pounds of fertilizer increased the cost of beets $6.50 an acre; 
1,000 pounds, $18 an acre; 1,500 pounds, $19.50 an acre; and 
2,000 pounds, $26 an acre. 

(5) Effect of fertilizers upon money value of crop.— Averag- 
ing our results we find that the use of 500 pounds of commercial 
fertilizer increased the yield of beets enough to pay for the fer- 
tilizer used and leave $4.65 over. With larger amounts of fertili- 
zer there was less profit, and: above 1,000 pounds there was an 
actual loss. : 


TABULATED SUMMARY SHOWING EFFECT OF FERTILIZERS UPON MoNEY VALUE 




















oF CROP. 
SOOO ——$<—<——< 
Value of beets per acre. 
Fertilizer used per ee A. 
Profit 

Lowest. Highest. Average. Increase. fromuseof 
fertilizer. 

Lbs. 
SAUTER SAR TOU i S40 SO 1 sats weles oto eames 
1!) 50 76 64 46 56 98 $11 16 $4 66 
Mee rs alc gels vos 57 52 63. 95 60 33 14 51 1 51 
RRR ote vars fel ec's ome 56 58 66 31 62 32 16 50 *3 00 
MMT Pet Oo coe 10d sin lefd a's r. 52 42 66 20 59 31 13 49 bat PAGED 





* Loss. 
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(6) Cost of growing sugar beets.— Mr. Dawley reports the cost 
of growing one acre of sugar beets as $28.20, not including cost 
of fertilizer. His items are as follows: 


Fitting ground % See See One ae ah ae oie te RT aha se) dake teva ee $5 20 


ISIE Sy wig sccdes sco's sole de Gate duets alee State sate ok RR eee ete oreo g rf 
Applying -fertizer~.) 25 Fee a eee Be eee 1 00 
Ten, tintes ‘over with *w eeder Vesa... c vi.'< Sis ieioie cie-sinia diets 3 Sap ee 4 50 
LOINDING > peeks hie en wees ee ans Siete a ap haclaiml ook enero yet aie 5 25 
Oneshoelng 5.2% cers wean cearare oeteg fee ars anne a reeeneinng oa ata ie ee 3 00 
Digging -and*toppiny os. <2 iss a 0o easels » sake ees Cee ee ee 7 50 
$28 20 

Drawinre to tratlroad = S4 tt aes < oe een als See RE ee ae eee 4 50 
Potash ss ates Hs Oa a age 2 ohh erhecn bie bare eee mins Os ee ee $32 70 


[The cost of 500 Ibs. of fertilizer would increase the cost to $34.70 or, 
including delivery at railroad, $39.20.] . 


II. EFFECT OF STABLE MANURE UPON THE YIELD AND QUALITY OF 
SUGAR BEETS. 

This work was carried-on at the Station and in duplicate at 
Fayetteville. Stable manure was applied at the rate of 20 tons 
an acre. The different amounts of plant-food applied in this form 
would approximately equal:200 pounds of nitrogen, 100 pounds 
of phosphoric acid and 200 pounds of potash. 

The stable manure was applied to the land in the spring. This 
method is commonly reported to increase the size of the beets at 
the expense of the percentage of sugar and purity coefficient. 
But in the work done~both at the Station and at Fayetteville, the 


very opposite effects were found. 
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TABLE X.— RESULTS OF APPLYING STABLE MANURE IN GROWING SUGAR BEETs. 


—= 

















Liga © A ee OF 
Bee aces 8 ie Mes ot expert 
per acre. On 2 iH ge 20 Ha 

ce: as S2is Mae res 
H % O 4 oe 
, Lbs. Per ct. Ozs. Ins 
tok ohare $75'6-s 20,425 15.2 85.2 16% 8 Station. 
BrCEONS: «ooo 25,360 18.5 85.2 12 6 Station. 
ap LOnS 2... 29,340 17-2 86.2 13 8 Station. 
ZULLOUS 6600s 28,690 16.4 86.7 15 10 Station. 
BOALONS ... <..'. 27,100 157 85.2 11 6 Station. 
20,4008! . 26. 28,354 16.2 85.7 12% 8 Station. 
PUAEOUS.... s's.5 28,630 17.2 87.4 13 10 Station. 
PANELOTIS. 2.4.0.0 < 29,656 17.8 86.4 tt 6 Station. 
20 toms ...... 29,533 17.9 87.7 14 8 Station. 
BOOS... 6%. 31,944 17.7 87.8 12 10 Station. 
eee. a oe ats 16,050 14.4 77.8 181% 8 Fayetteville. 
TRS GR are 18,022 15.5 82.0 16 8 Fayetteville. 
UG ROUIS PS. | Sos 23,514 18.2 Si.3 814 8 Fayetteville. 
EAPLOUS S55 « 25,625 1537 78.8 11% 8 Fayetteville. 
PAY LONG Bee sien 5 24,780 181 78.0 14% 8 Fayetteville. 
BOs ...s 25,485 14.3 79.0 11% 8 Fayetteville. 
20-tOnS ... 6. 27,0384 15.2 80.3 15% 8 Fayetteville. 
9 Shan 12% 8 


20 toms ...... 26,750 Lie Fayetteville. 











(1) Effect of stable manure upon the yield of beets—— At the 
Station the application of 20 tons of stable manure per acre in- 
creased the yield 4,935 pounds to 11,520 pounds with an average 
increase of 8,310 pounds. At Fayetteville, the stable manure in- 
creased the yield of beets 6,480 to 10,000 pounds an acre with an 
average increase of 8,495 pounds. ‘Taking an average of all the 
results, the yield increased 4,784 pounds to 13,214 pounds per 
acre, the average increase being 8,723 pounds. 


TABULATED SUMMARY SHOWING EFFECT OF STABLE MANURE ON YIELD OF 

















BEETS. 
+ Yield per acre. 
Amount ie stable manure or ene -—_— Oh 
used per acre. A 
ments. Lowest. Highest. Average. Sasa 
Lbs. Lbs Lbs. ‘ Lbs. 
MEETS a rec ae a aS alee 3 16,050 20,425 eS BOUL th ax aie'e eke 


Le ee 15° 23,514 31,944 27,450 8,720 
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(2) Effect of stable manure on percentage of sugar in beets.— 
At the Station the percentage of sugar was increased 0.5 to 3.2 
per cent with an average increase of 2 per cent. At Fayetteville 
the use of stable manure increased the percentage of sugar in four 
cases and decreased it in two cases, there being an average increase | 
of 0.7 per cent. Taking all the work at both places, there was an 


average increase of 1.5 per cent of sugar. 


TABULATED SUMMARY SHOWING EFFECT OF STABLE MANURE ON PERCENTAGE 
OF SUGAR IN BEETS. 

















Amount of stable manure used Sr eepatis oN Stee sugar insbeet a 
POLAR. ments. Lowest. Highest. Average. 

Per ct. Per ct. Per ct. — 
ON Borsa Ne 5 figs his ee 5 pas eens 3 14.4 15.5 15.1 
OAL ODS Berta, iain a aieeate oie see 15 13.1 18.5 16.6 








ay 


(3) Hffect of stable manure on coefficient of purity.— In the 
Station experiments the coefficient of purity increased in every 
case except one when stable manure was used, the increase varying 
0 to 2.6 and averaging 1.3. At Fayetteville, the coefficient of 
purity increased in three cases and decreased in three cases, there 
being an average increase of 0.9. Taking the work in both places, 
there was an average increase of 1.6. 


TABULATED SUMMARY SHOWING EFFECT oF STABLE MANURE UPON COEFFICIENT 



































OF PURITY. 
Coefficient of purity. 
Amount of stable manure used per acre. — —— sa 
Lowest. Highest. Average. 
tng dia's txis¥aa aoe nee ae oul testena atieate reuant 77.8 85.2 82.6 
SO SLOT Aes Ot Pea eee eh ern ee ite 78.0 87.8 84.2 











(4) Effect of stable manure on cost of crop.— It would be a 
conservative estimate to place the cost of stable manure at $2 
a ton, including costs of drawing to field and applying. ‘The ap- 
plication of 20 tons would, therefore, cost $40 an acre. 
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(5) Hffect of stable manure upon money value of crop.— The 
use of 20 tons of stable manure per acre increased the money 
value of the crops $12 to $33.03, with an average increase of 
. $21.80. In no instance was the increase of crop equal to the cost 
of manure applied. In this connection, however, ought to be con- 
sidered the fact that the plant-food in the stable manure would not 
be completely used in one season. If its effects were continued 
through two or three seasons, there would be some profit from its 


use. 


III. COMPARISON OF COMMERCIAL FERTILIZERS AND STABLE 
MANURE IN THE GROWING OF SUGAR BEETS. 

Tt will be a matter of interest to consider briefly side by side 
some of the average results obtained in growing beets with the 
use of commercial fertilizers and stable manure. for this pur- 
pose we will use only the results obtained with 500 pounds of 
commercial fertilizer. 


AMOUNTS OF PLANT-FOOD APPLIED IN THE COMMERCIAL FERTILIZER AND IN THE 
STABLE MANURE USED. 





In 200 tons 
stable ma- 
nure. 


» In 500 pounds 
commercial 
fertilizer. 


a IE EE Meee Sh CCN RMLs otp 9 ow aePE RN Wiens one G 21 
MEL COG scala i x “ole oie bik aie wis ale Pa bi eenle «66 o's 36 
REM EEIEEE Se aTrra  niale ted sain hielece te ws wate Eldierme ee eis 38 200 


mot 
oo 9 
eka Ne 


It will be seen that the stable manure applied to one acre con- 
tained about ten times as much nitrogen, three times as much 
phosphoric acid, and five times as much potash, as did the 500 
pounds of commercial fertilizer used. It is safe to assume that 
one-third of the stable manure was available for the crop’s use, 
which would furnish the crop three times as much nitrogen, the 
same amount of phosphoric acid, and twice as much potash as was 
furnished by 500 pounds of the commercial fertilizer. 
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TABULATED STATEMENT SHOWING SUMMARY OF COMPARISON OF RESULTS OB- 
TAINED WITH STABLE MANURE AND COMMERCIAL FERTILIZERS. 





ag 3 25 
Fertilizer used per acre. 3 3 | om 
oS Fe € 2 
o> = on Do 
pear = © 
va a v 
Lbs, Per ct. 
None s.ir ele oe. ate aig tly Mec « ae. 18,060 15°05 82.3 
500 lbs. commercial fertilizer ...... 23,990 14.9 82.1 
20 tons stable manure ............. 27,450 16.6 84.2 








IV. EFFECT OF GROWING BEETS AT DIFFERENT DISTANCES APART 
IN THE ROW. 

The Station carried on three parallel sets of experiments to 
study the effect of growing beets at different distances apart in 
the row. The detailed data are given in the table on page 369. 
We summarize these results as follows: 


= 


TABULATED SUMMARY SHOWING EFFECT OF GROWING BEETS AT DIFFERENT 
DISTANCES APART IN Row. 


5 ry =f 
js a © 208 
‘2 _ ce ee D 
o © ae ae 
Distance between beets & es ye ‘ a ¥ 
in rows. o 3 2 Em x08 
Le S) os Fos 
va n oe < 
Inches. Lbs. Per ct. Ozs. 
CRP sr ote hearin Witols Chae teas Zikeote Lien 85.6 , 114% 
PE lars alts eer atr, on. ek 29,076 IAT eo | 86.5 13 
UR SP tees TES RES an 29,756 LG. 87.3 138% 








With increase in distance between beets in the row v_ uotice 
an increase in yield, coefficient of purity and size of be:‘s, with 


little change in the percentage of sugar. 


V. TEST OF DIFFERENT VARIETIES OF SUGAR BEETS. 


The United States Department of Agriculture furnished. the 
Station with several varieties of beet seed with the request that 


Fae 
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these be grown on the Station farm. The results are given in the 
table below: 


TABLE XI.— RESULTS OBTAINED AT STATION FarM IN GROWING DIFFERENT 
VARIETIES OF SUGAR BEETS. 





E a Eos 
© as Maes gms 
s Seer ies 
oO 0) FES 
Name of variety. S neve 9.0 ee 
3 bats £5 ee 
S oe Ried Bie 
a Shige seam 

S Per ct: Ozs. Lbs. 
Kleinwanzlebener (Baumeier’s) .... 14.5 83.0 20% 24,620 
Kleinwanzlebener (Schlitte Co.).... 13.8 font 17 23,890 
Kleinwanzlebener (Vilmorin) ...... 11.6 81.5 174% 42,486 
Kleinwanzlebener* (Rice) ......... 12.7 $1.9 16 27,190 
Peet SHITE, ola ora ee wate ey vo 6's 14.2 84.1 19% 43,736 
Vilmorin’s French Very Rich....... 14.7 84.6 19 27,120 
Vilmorin’s Improved (Schlitte Co.).. 14.7 83.7 16 26,136 
Vilmorin’s White (Russian grown).. $2.50 79.8 17% 22,050 
Zeringen (Strandes) ........-.ceeee5 14.3 81.2 16 25,256 




















* American grown seed from Jerome B. Rice, Cambridge, N. Y. 
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REPORT OF THE HORTICULTURIST. 


I. A COMPARISON OF SOIL MIXTURES 
FOR FORCING" HEAD LETTUCE* 





S. A. Bracu. 





SUMMARY. 


Tests of different soil mixtures for forcing head lettuce have 
been continued for three winters. A medium clay loam with 
various proportions of stable manure and sand, pure sand with 
manure, and a very light sandy loam with manure have been tried. 

The clay loam with a heavy application of stable manure gave 
the best results. 

The light sandy loam with heavy application of stable manure 
was least satisfactory. 

On pure sand with a good dren of stable manure the lettuce 
made a vigorous growth, but the heads were less firm and the 
texture more delicate than with the lettuce which was Son on the 
clay loam. 


INTRODUCTION. 


Some investigations were begun at this Station in the autumn 
of 1895 for the purpose of observing the influence of different 
soil mixtures on the earliness, texture, shape and size of lettuce 
erown under glass. The tests have been continued for three 
winters and four crops have been grown. 





* Reprint from Bulletin No, 146, 


ad 
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A soil mixture which had been used for forcing lettuce with 
good results, composed of 3 parts rotted sod from a clay loam, 
1 part sand and 1 part stable manure, was at first compared with 
the other mixtures which were made from it by adding different 
~ amounts of sand. In some later tests the amount of sand was still 
further varied or omitted entirely. In one case sand and stable 
manure alone were used without any loam. In another case a 
very light sandy loam was compared with the clay loam as a basis 
for the soil mixtures. Commercial fertilizers were also tried on 
some of the soils, both in combination with stable manure and. 
alone. 


DESCRIPTION OF FORCING HOUSE. 


The experiments were conducted in an even-span, iron-frame 
structure 20 feet by 44 feet with sash bars 14 inches apart. The 
house extends east and west and has sash ventilators along the en- 
tire length of each side under the eaves and on either side of the 
ridge. : 

With Crop I the benches were 6 inches deep, outside measure- 
ment; with Crops II, III and IV they were 12 inches deep. 
Crops I, IZ and III were watered entirely on the surface. Crop 
IV was principally subwatered through tile lying on the cemented 
bottom of the bench. | 

The house is heated by 2 hot-water coils of 34-inch pipe ex-— 
tending around it next to the wall. In the first experiment the 
side-benches were 34 inches wide with a space of about 2 inches 
between the benches and the wall, while 2 benches, each 38 inches 
wide, occupied the center of the house. All benches were 5 inches 
deep, inside measurements. ‘The shade of the south purlin plate 
interfered with a uniform exposure of the south side-bench to the 
light, and the heated air rising between the sides of the house 
and the side-benches made the soil dryer towards the wall than it 
was in those parts of the bench nearer the walk. For these rea- 
sons the louse was fitted for Crop IV with center benches only. 
There were 2 of these each 6 feet 7 inches wide, separated from 
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each other and from the sides of the house by walks. With this 
arrangement there were no pipes beneath or above any of the 
benches and the circulation of air and the exposure of all portions 
of the benches to the light were more nearly uniform than they 
were with the former arrangement. Plate XLIII shows the in- 
terior arrangement for Crops II and III, and Plate XLIV shows 
the north bench as arranged for Crop IV. 

The benches were divided into plats large enough to hold from 
20 to 32 plants each, the plants being set 8 inches by 8 inches or 
eight inches by 9 inches apart. In each test three plats were com- 
monly assigned to each soil mixture. These were separated as 
widely as possible so that the different soils might be alike subject 
to any inequalities arising from varying conditions of light, heat 
and moisture in the different portions of the house. 


GENERAL TREATMENT. 


All plats under experiment were treated alike in all respects. 
The day temperature during the winter was commonly kept at 
from 55° to 60° F. and the night temperature from 45° to 50° F. 

None but head lettuce was used. Salamander was selected for 
Crop I, the seed being purchased from a seed firm; for all sub- 
sequent tests Rawson’s New Hothouse was used, the seeds being 
purchased from the introducer of that variety. An account will 
bé*given hereafter of the various precautions which were taken to 
securing seedlings uniform in size and vigor. For some crops the 
seedlings were transplanted, but for others the seed was planted 
where the plant was to stand till it reached marketable condition. 
In every instance the seed was planted in the same soil and 
usually in the same plat in which the plant was to be matured. 
Repeated measurements of the plants were taken at different 
periods of growth so that the rate of growth on the different soils 
might be compared. When the plants reached prime marketable 
condition each one was weighed and with the later crop each plant 
was also rated according to its form, solidity, texture and general 
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appearance and notes were made on the prevalence of tip burn and 
injury from diseases. 


CROP I. WINTER 1895-6. 


During the winter of 1895-1896 a soil mixture which had given 
good results in forcing lettuce at this Station, and which in this 
report will be called Soil 1, was compared with other soil mixtures 
which differed from it only in the increased amounts of sand which 
were added to them. Soil 1 was made of 1 part sand, by bulk, 
1 part stable manure and 8 parts rotted sod from a clay loam found 
on the Station farm. The percentage, by weight, of the in- 
gredients of the different soil mixtures is shown in Table I. 


TABLE I.— INGREDIENTS AND CHEMICAL CONSTITUENTS OF SOIL USED FoR 
LETTUCE FORCING. 


(CROP I.) 




















Chemical constituents. 


Ingredients.’ (Water-free samples. ) 


—A. 











— 


Soil. (a 
otal 

Loam. Sand. Manue. Nitrogen. phos here Potash. 
acid. 


Per ct. Per ct. Per ct. Per: et. Per ct. Per ct. 





PA UOLG) Soe oa het ane ears - 60. 20. 20. oO a Sap eu te eee 
TSOCWELS NL). <'2 5 ks 5 63.0 26.3 ght Bey ¢ 0.181 0.161 0.222 
2s KWOIZN is ste ee tears 49.1 42.4 8.5 0.161 0.109 0.111 
3 


SW CIS NED ay wortihis ore 41.3 51.7 7.0 0.121 0.085 0.090 








The loam was prepared by piling sod in alternate layers with 
stable manure and allowing it to become pretty well rotted so that 
it was rich, friable and filled with “ fibre.” The sand was clean 
and sharp. ‘The manure was fairly well rotted horse manure. 

Sample of these soils were given to Mr. W. H. Andrews, assist- 
ant chemist, for analysis. His report of the percentages of nitro- 


gen, phosphoric acid and potash, as determined by-official methods — 


of analysis, is given in Table I. 


In these important elements of plant-food the analyses show that ~ 


Soil 1 was richest and Soil 3 poorest. This was to be expected 
because, as Table I shows, the percentage of manure was greatest 
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in Soil 1, and it decreased in the other soils in proportion as the 
amount of sand was increased, but, as will be shown later, it is 
safe to assume that the soils were on equal footing so far as a 
sufficient supply of nitrogen, phosphoric acid and potash is con- 
cerned, because even Soil 3 had a supply far exceeding the require- 
ments of the crop. | 

The plats in which these soil mixtures were tested were arranged 
on the south middle-bench and south side-bench of the lettuce 
house as shown in the diagram. Lach plat in the side-bench con- 
tained 20 plants. The plats in the middle-bench each contained 32 
plants. There were no pipes under the middle-bench, but the side- 


SouTtH MIDDL¥E-BENCH. 




















Soil 1. Soil 3. Soil 2. 
~ Plat 18 14 15 16 17 18 
WALK. 
| | | Soil 3. | Soil 2. | Soil 1 | | | Soil 8. | Soil 2. | Soil | 
Plat12 11 10 9 8 v4 6 5 4 3 2 1 


SOUTH SIDE-BENCH. 


bench had two coils of 34-inch hot-water pipes underneath. A 
thin layer of sphagnum was spread over the perforated tile bottom 
to help retain the moisture and the benches were filled with 54 
inches of soil. In order to prevent any modifications of the re- 
sults of the test which might arise from checking the growth un- 
equally in transplanting, the seeds were planted where the plants 
were to stand till they reached marketable condition. Selected 
seeds of Salamander lettuce from Peter Henderson & Co., New 
York, each weighing 1.5 milligrams were planted 2 of an inch 
deep and 8 inches apart in the row, in rows 8 inches apart, each 
seed being planted opposite the middle of the space between the 
seeds in the adjacent rows. This gave a distance é6f almost 9 
30 
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inches to the nearest seeds in the adjoining rows. ‘The soil was 
then watered to compact it around the seeds. 

A few of the plants damped off or were excluded, from the 
experiment from some other disqualifying cause. All others 
formed marketable heads with the exception of one plant on Soil 3 
which did not form a good head. The averages of the records 
which are given in Table IV, page 47 6, show that there was no 
marked difference in the lettuce on the different soils, but it was 
very slightly earlier on Soil 2. It has already been stated that 
the nitrogen, phosphoric acid and potash which these soils con- 
tained in every case far exceeded the amount taken up by an 
ordinary crop of lettuce. Even in Soil 3 which stood lowest in 
the analyses there were found about 26 times as much nitrogen, 
7 times as much potash and 61 times as much phosphoric acid as 
are found in head lettuce, and an important part of these con- 
stitutents was supplied in the humus of the rotted sod and in the © 
stable manure. It is safe to assume that Soils 1, 2 and 3 were 
practically on the same footing so far as the character and needed 
amount of these food materials are concerned, and are, therefore, 
comparable as to the influence on the crop of loosening the texture 
of the soil by adding sand. In this test the loosening of the 
texture of the soil by increasing the proportion of sand from 26 
per cent in Soil 1 to 52 per cent in Soil 3 had no marked influence 
on the growth of the lettuce. 


CROP Il. FALL AND WINTER 1896-7. 


Crop II was started in the fall of 1896 for the purpose of ob- 
serving the effect on lettuce of including in the soil still greater 
proportions of sand than were used with Soils 1, 2 and 38. The 
lettuce in Crop I matured very slightly earlier on Soil 2 than it 
did on either Soil 1 or Soil 3, so a mixture having approximately 
the same proportions of loam, manure and sand as Soil 2 was pre- 
pared for Crop II and called Soil 4. Soil 5 was given twice as 
much sand as Soil 4, and Soil 6 was made entirely of sand and 
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manure. The percentage of manure in this test was kept the 
same for all the soils as the following table shows: 


TABLE II.— INGREDIENTS oF Sorts USED For LETTUCE FORCING. 























(CROP It.) 
Ingredients. 

Soil. — --— 4 s~ 
¥; Loam. Sand. Manure. 
Per ct. Per ct. Per ct. 

MEPELIE NO tes ecco te aioe ese wel cee ola ss 50 > 25 25 
PENN TENT EY or ig) «wy tre'bie stele 0 wie ese: ovole 52.2 O20 15.5 
RESET ITT | 4e. tS 5t St. « 5 os 8 a ia a 2 meyers 19.9 64.6 15.5 


BME LIE) Oiete ns nc aie ic iv «Se 0.0 « acere sb. Ben 84.5 15.5 


recast 





— 





The ingredients which were used for these soils differed slightly 
from those which were used for Crop J. The manure was horse 
manure with the long straw and the dry rough portions removed. 
It had been turned several time and was partly rotted. The 
sand was much like that used for Crop I, but the loam was com- 
posed of rotted sod from a medium clay loam* which had some- 
what more sand and gravel than that which was used for the pre- 
ceding crop and it also differed from it in that it was not piled in 
alternate layers with manure. 

In order to insure for Soil 6 a superabundance of available nitro- 
gen, phosphoric acid and potash, it was given a liberal application 
of commercial fertilizers in addition to the manure. This made 
it necessary to extend the same treatment to Soils 4 and 5. High- 
grade sulphate of potash, 50 per cent actual potash, was applied to 
each at the rate of 400 pounds per acre; and acid phosphate con- 
taining about 15 per cent available phosphoric acid, at the rate 
of 600 pounds per acre. Nitrate of soda containing 15.7 per 
cent nitrogen, was applied to the growing crop at the rate of 
133 1/3 pounds per acre in two applications. 

The 3 soils were arranged in 9 plats on the north and south 
side benches of the lettuce-house as shown in the accompanying 


1 The mechanical analysis of this soil is given on page 479, and the chem- 
ical analysis on page 487. 
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diagram. Plate I shows the interior of the lettuce-house as ar- 
ranged for Crops II and III. 


NortTH BENCH. 


Soil 5. Soil 4. | Soil 6. Soil 5. 
Plat 1 ee 4 5 6 7 8 9 10 
Soil 4. | Soil 5. | Soil 6. Soil 4. | Soil 6. 
Plat 20 19 18 17 16 15 14 13 12 i1 


SouTH BENCH. 


For Crop I each seed was weighed and only seeds of a uniform 
weight, 1.5 milligrams, were planted. This plan was afterward 
abandoned because it did not insure as uniform seedlings as were 
desired for the test.” For Crop II the seeds were sown in each 
plat in furrows exactly one-half inch deep, no attempt being made 
to select seeds of uniform weight. They were then covered with 


2 The time required with Crop I for the germination of the seeds is shown 
for each plat in the following table, together with the measurements of the 
plants fifty-four days after seed-planting and the percentage of seeds which 
germinated. It should be compared with Table B, page 470. 


TABLE A. GERMINATION AND GROWTH OF LETTUCE SEEDS. 
(CROP I.) 


Spread of plants 





Time required for ibe 
“cag 54 days. after seed #083 
Soil. Plat. germination. planting. oa as 
= aeteereanates In, — FO eS z 
Average. Variation. Average, Variation. a pee: 
Days Days. Ins Ins 
1 08M o: DAES es rus ceGiseicm ng 1 11.67 8 to 18 5.15 3 to 8 - 90 
Sand 1 part.......«. terre ee 8.05 7 to 13 7.4 6 to 9.%5 100 
Manure. 1 part, .scsaerenes Ges 9:97 6 to 20 7.45 4.5 to9 97 
2. Same weight of loam and 2 9.53 7 to 14 7.25 5 to 9.50 95 
manure as Soil 1 with 8 9.11 7 to 14 7.38 2.75 to 9 95 a 
twice as much sand ...... 17 9.13 7 to 40 7.69 2 to 9.50 94 4 
3. Same weight of loam and 3 10.17 6 to 33 7.53 2 to 9.7% 95 
manure as Soil 1 with 9 8 63 6 to 14 % 37 3.75 to 9.75 85 
three times asmuch sand. 15 7.67 6 to lil 7.65 5 tore 8? 








A study of the later records of those plants which germinated most slowly 
shows that, as a rule, they did not equal plants from earlier germinations 
either in size or in earliness of reaching marketable maturity. : 


TPS nh eee So ae ee | 
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fine soil and watered so as to compact the ‘soil around the seed. 
When the seedlings began to appear those germinating each day 
were marked with small wooden pegs indicating the day on which 
the germination occurred. The seed was sown October 27, 1896. It 
germinated quite evenly on November 1 and 2, and only 
plants which germinated on these dates were allowed to grow. 
They were thinned November 2 and again November 4, so that 
vigorous plants, uniform in size, with fully expanded cotyledons 
stood about one inch apart in the row. From these seedlings the 
final selection of plants for the test was made November 20. 

The plan was to set each plat with seedlings which had germi- 
nated in that plat and at the same time use plants of uniform 
size for transplanting im all plats. It was found that this could 
not .be done because in Plats 10 of Soil 5, 12 of Soil 6 and 13 of 
Soil 4, which were located in the end of the house farthest from 
the boiler, the growth was slower so that smaller plants had to be 
used in setting those plats than were used in the rest of the house. 
_ Notwithstanding this the original plan of setting each plat with 
seedlings from that plat was followed. The height of each seed- 
ling when it was transplanted was 14 inches for all plats except 10, 
12 and 13. For Plat 10 plants 12 inches and for Plats 12 and 138 
14 inches in height were used. 

Some plants did not form marketable heads. These were cut 
and weighed when the last of the marketable heads were cut. 
The results as set forth in Table 4, page 476, show that there was 
but a difference of one day at the most in the average time re- 
quired for maturing the plants on the different soils. The percent- 
age of marketable heads was the same for all soils, being 96 per 
cent. The average weight of the mature plants was about alike on 
Soils 4 and 5, but noticeably greater on Soil 6. The heads which 
grew on Soil 6 were looser and the lettuce was more delicate in 
texture and would not be expected to stand handling as well as 
that which was grown on Soils 4 and 5. Soil 6, as has been stated, 
contained no loam but was made of sand and manure, while Soils 


4 and 5 contained different proportions of clay loam, 
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CROP IIl.* WINTER AND SPRING OF 1897. 


As soon as Crop If was removed, the soil in each plat was 
turned several times and given another application of acid phos- 
phate and sulphate of potash at the same rate as before, making 
the total application amount to 1,200 pounds of acid phosphate 
and 800 pounds of sulphate of potash per acre, including what had 
been applied for the previous crop. Soil 4 was thus changed to 
4a, 5 was changed to 5a and 6 was changed to 6a. 

Again the effort was made to avoid any differences in the 
growth of the plants which might come from unequal check to 
the growth in transplanting by planting several seeds in each 
place where a plant was to stand permanently, and afterwards 
removing all but one plant. February 18 about 10 seeds were 
planted in a place, covered with one-half inch of soil and lightly 
watered. Only plump, healthy looking seeds were planted. They 
were taken from the same packet which furnished the seeds for 
Crop II. March 15 the plants were thinned leaving one plant 
in each place.* , 


3 The size of the first leaf on March 15 was used as a guide in selecting the 
seedlings which were to remain so as to have them as nearly uniform in size 
as possible. The average measurements and the variation in size are shown for 
each plat in Table B. A comparison of this table with Table A, page 468, 
shows that greater uniformity in the seedlings was secured in this way than by 
the method of planting seeds of uniform weight which was followed for Crop I. 


TABLE B. AVERAGE SIZE OF LETTUCE SEEDLINGS TWENTY-FIVE Days AFTER 
SEED PLANTING. 




















(CROP III.) 

Average Variation 

- Soil. Plat No. lengthof first in size of first 
leaves leaves. 
Ins. Ins. 

4a. Amount of sand about like Soil 2 ........... 6 1.30 1.125 10.975 
13 1.23 1 to 1.875 

19 1.28 1 to 1.5 

5a. About twice as. much sand as Soil 4.,....... 4 1.33 1.25 to 1.5 

10 1 25 iL to. 1.5 
18 1.20 0.75 to 1.38% 

‘6a. Sand and manure; no loam.....cessccscerer ff 1.33 1 to 1.5 
12 1.10 0.75 to 1.875 

17 1.20 1 to 1.5 

EL Mitana edie ersten Wisse o Solere bs d's ealelave: ole wis'eldtererile WRtie Ts setae Three p'ats. | 1.27 I tO) dio 

DEL cmrrebieie oe uit aie eo pain sie.p aie arotarees pie aletmenieta diate aaehas aide Three plats. 1.26 0.%5 to 1.5 

0.75. to Teh 


Gotitiatsisclate ues ieccisie de sagen es s kemeee nice ap pie eel viene Three plats. 1.19 
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Forty-three days after seed planting, when the plants were well 
established and making good growth, the first application of nitrate 
_ of soda was made at the rate of 331-3 pounds per acre. It was 
applied in solution to the soil around each plant. Two other ap- 
plications were made at intervals of 10 days. When the time 
came for the fourth application it was not given because the plants 
were nearly mature. The results as set forth in Table 4, page 166, 
confirm the results which were obtained on the same soils with 
the preceding crop. The length of time required to mature the 
crop was shorter because Crop II matured in midwinter while 
Crop III matured in May and had the advantage of the increasing 
light and heat as the season advanced. 

Considering the results with both crops it is seen that the average 
weight was lightly greater with Soils 5 and 5a than with 4 and 4a. 
On Soils 6 and 6a the lettuce was noticeably larger and heavier 
although the texture was not so good and the heads not so firm as 
they were on Soils 4, 4a, 5 and 5a. On Soils 4 and 4a which 
contained the most loam and which, it will be remembered, were 
much like Soil 2, the lettuce was best in firmness of head, texture 


and general appearance. 


CROP IV. FALL AND WINTER 1897-8. 


The arrangement of the benches was changed for Crop IV by 
taking out the side-benches and having walks next the wall on all 
sides of the house for the reasons set forth on page 462. The rest 
of the floor space was occupied by two wide benches, separated by 
a walk passing lengthwise through the middle of the house. The 
heating pipes were placed next to the outside walls. By this ar- 
rangement the conditions of light, heat and the circulation of 
air were made more uniform throughout the area occupied by the 
benches. The depth of the benches was 11 inches inside. The plats 
were separated from each other by board partitions cemented at the — 
joints and over the bottom to provide for sub-watering and to pre- 
vent the passage of soil water from one plat to another, as illus- 
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trated in Plate XLIV. The soils were arranged, as shown by the 


diagram, in plats each having an area 15 1-4 sq. ft. inside measure- - 


ment. <A line of tile extended along the middle of the bottom 
of each plat with an upright tile at one end leading to the sur- 
face through which the plats were watered. 


The soils were arranged in plats on the two benches as shown 


in the accompanying diagram. The figures designate the numbers — 


of the soil mixtures. 
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A medium clay soil furnished the loam for all soil mixtures of 
Crops I, IT and III except 6 and 6a which contained no loam. 
With Crop IV the clay loam was compared with a very light 
sandy loam as a basis for soil mixtures for forcing lettuce. 

Nitrogen, phosphoric acid and potash were applied equally to 
all the soils and in quantities sufficient to insure a superabundant 
supply of these elements of plant food. This was done so that 
the influence of the other factors in the adaptability of soil mix- 
tures to forcing lettuce might be brought out more clearly. Eachi 
plat was given an application of high grade sulphate’ of potash, 
about 50 per cent actual potash, at the rate of 400 lbs. per acre, 
and acid phosphate, about 15 per cent available phosphoric acid, 
at the rate of 600 lbs. per acre. About 5 weeks after the seed 
was planted nitrate of soda was applied to each plat at the rate of 
33 1-3 lbs. per acre. This was repeated weekly till 11 applica- 
tions were given, making a total amount of 366 lbs. per acre. 
The nitrate of soda was applied in solution around each plant in 
uniform amounts till the plants became so large that they crowded 
each other, after which the total amount for each plat was applied 
through the tiles in subwatering. 

In the soil mixture which was tested with Crop IV wherever 
stable manure was used it constituted one-third of the soil. In 
one case a mixture was made which contained one-third manure, 
one-half sand and one-sixth clay loam. In addition to this the 
clay loam and the sandy loam were tried with and without stable 
manure. All these soils were given commercial fertilizers in equal 
amounts. 

The clay loam was composed of pretty well rotted sod of the 
same character as that used for Crops IJ and III. The sand was 
sharp and unscreened, from the shore of Seneca Lake. The sandy 
loam was from the side of a field formerly occupied by a vineyard 
but now planted to raspberries. It was composed chiefly of soil 
which had been blown from the field and lodged on the sod at. the 
side of the field. ‘The manure was from the city stables. It was 
thoroughly mixed and pretty well rotted. 
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The following statement shows the percentage of the ingredi- 
ents of each of the soils which were tested with Crop IV. | 


TABLE III.— INGREDIENTS oF Sorts USsrep For LETTUCE FORCING. 














(CROP Iv.) 
Ingredients. 

Soil, — PRIN COTE Faia, eneks 4). bagi MS pet deg oe 

1 Wierd * pee Sand. Manure. 

Per ct Per ct. Per ct Perret 

MTR Mah ser ais. cia above’ ole OU Mh geben a sr taee DTT a cin ck ae MMi ee 3 Seah s 
EMDR ey Ue sig afb, baie wo ee wha hs BOO MENA as Birch oq ERwin 1s Satethaents 
SERENE, oS Ase wv ela LM ye ee 6 o' tyias ae i Sacre eine @ 33 1-3 
Ce eer a Gn ca kn eee halo rhe e fis de a ane 83 1-3 
Pea fa o00) olin. 4, Seto. IG SDas rah, ae mone ~ 5O 33 1-3 











Before planting the seed it was dropped into water and the 
light seeds were skimmed off. ‘The seed was then sown on each 
plat in furrows 2 of an inch deep following the plan which was 
used with Crop II as stated on page 468. The seed was sown 
November 23, 1897, and the first germinations occurred November 
29. On Soils 9 and 11 the germination was less rapid and not so 
uniform as on the other soils. The seedlings which appeared on 
the first day of germination were comparatively few and hence 
were discarded; those which appeared on the second and third days 
were allowed to grow. In the case of Soils 9 and 11 it was found 
necessary to keep those which appeared on the fourth day also in 
order to have enough seedlings from which to select plants for 
the experiment. All other seedlings were promptly cut out. The 
seedlings were thinned December 9. As soon as they had devel- 
oped sufficiently to show which were most vigorous they were 
transplanted to permanent places in the same plat in which they 
were growing and set 84 by 9 inches apart. This was done De- 
‘cember 24. All seedlings were measured and those which were 
selected for transplanting were nearly uniform in size, varying 
no more than 1-4-inch in the plat and in the average not more than 
1-8-inch between different plats. A few of the plants, about 
1 per cent, afterwards damped off or were discarded for some 
other disqualifying reason; all others reached marketable size 


*The mechanical analyses of the clay loam and of the sandy loam are 
given on page 479. The chemical analyses may be found on page 487. 
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although some could not be marketed on account of injury from 
tip-burn and rot. A portion of the crop was shipped to a com- 
mission man at Rochester, N. Y., who pronounced it equal to the 
best grades from Boston houses. 

There was a marked difference in the firmness, size and appear- 
ance of the lettuce on different soils as maybe seen by referring 
to the averages of the records for Crop LV which are given in 
the following table. There was considerable difference too, in the 
lettuce on different soils as to its susceptibility to rot and tip-burn. 

In order that the results with Crops I, H, II and IV may be 
more readily compared the averages of their records are presented 
together in Table 4. 

TABLE IV.— AVERAGE TIME OF GROWTH, WEIGHT PER HEAD, ETC., OF FORCED 


LETTUCE. 


(CROPS I, II, III AND IV.) 





Soil ingredients. mi) == be oe ae 
3 £S p ZS G4 o 
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: 1895. 
ie Gare 0°. 63= = 26.385-10.7¢) & Les Oct. 1262 103-9" = 62525000 
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Bees Baye 100 0 0 Was Soas AYE 23 -92.9¢ - 7.949 OTS 3go on 
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*In hate the injury from tip-burn, 100 indicates greatest injury. 

+ No commercial fertilizers were added to these soils. 

§ These soils were given N P2 05 and K2 O in commercial fertilizers in lib- 
eral quantities. 

t Not including plants which failed to reach marketable condition. 
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The sandy loam, Soil 8, gave earlier, slightly heavier and much 
better lettuce than the clay loam, Soil 7; but when manure was 
_added to each at the rate of 33 1-3 per cent quite different results 
followed, the clay loam and manure, Soil 10, yielding much earlier, 
healthier and heavier lettuce than the sandy loam and manure, 
Soil 9. In fact Soil 10 proved to be the best mixture which was 
tried with Crop IV, the lettuce which was grown on it being from 
3 to 18 days earlier, as well as heavier and better than that which 
was grown on the other soils. 

On comparing the records of the two soils which contained the 
sandy loam, namely Soils 8 and 9, it is seen that in firmness, texture 
and general appearance the crop on Soil 8 which had no stable 
manure, ranked far above that on Soil 9, one-third of which was 
-composed of stable manure. Moreover, it was practically free 
from tip-burn while the lettuce on Soil 9 suffered seriously from 
this trouble. The mixing of partly rotted manure with the very 
light sandy loam gave a soil so loose in texture that capillary action 
was too much interfered with to get the best results in plant growth. 
This is the only apparent explanation of the fact that Soil 9 did 
not grow as good lettuce as Soil 8 although it was much richer in 
plant food. 3 ; 

That the clay loam should give better results in forcing head 
lettuce than the sandy loam is especially significant, because in 
many instances commercial growers seem to prefer a sandy soil 
for forcing lettuce. Mr. F. L. Marsh, of the Michigan Fruit 
Grower, has very kindly furnished for publication here a statement 
of the way in which the forcing of lettuce* has become localized 
in a certain section of Grand Rapids, Michigan, because of the 
character of the soil which is found there. . He says, “ Lettuce 
growers at Grand Rapids are agreed that sand, light but fine, is 
the most suitable soil for culture of that plant. Its porosity seems 


; 4It should be remarked that the kind of lettuce grown at Grand Rapids is 
not a head lettuce but an earlier maturing loose lettuce known by the name 
“Grand Rapids,” while in the experiments at this Station only varieties of 
head lettuce were tried. 
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to be adapted to lettuce; yet the extreme coarseness of loose sand 
is not desired. Radishes thrive in this soil, and cucumbers also 
do well, but for the latter a little heavier soil is preferred. ‘Those _ 
who grow carnations have found a clay loam most suitable, while 
rose culturists select the heaviest clay. On account of this pecul- 
larity of soil adaptation there may be seen on one side of this city, 
the soil being sandy, a village of greenhouses devoted to vege- 
table growing, while upon another border, whose soil is clay, flower 
culture is equally the specialty.” 

It is well known that head lettuce from Boston forcing houses 
maintains a reputation for a high degree of excellence. Galloway° 
' gives the mechanical analysis of a type of lettuce soil from Boston, 
showing that it contains a relatively large amount of organic mat- 
ter and of medium, fine and very fine sand, while there is a rela- 
tively small amount of fine silt and clay. In the place cited Gal- 
loway says: : | nae 


By certain processes, which it is not necessary to describe here, any soil 
may be separated mechanically into parts, which have received certain 
conventional names. In the mechanical analyses of soils, eight of these 
parts are recognized as follows: 


1. Fine gravel. 5. Very fine sand. 
2. Coarse sand. 6. Silt. 

38. Medium sand. 7. Fine silt. 

4. Fine sand. : 8. Clay. 


Taking any ordinary soil, for example, it may be divided into the fore- 
going constituents, the identity of each being determined by the size of 
the grains composing it. Thus fine gravel has a diameter of 1 to 2 mil- 
limeters,* coarse sand, % to 1. millimeter, and so on, clay being the 
smallest, the size of the grains in this case being only 1-10000 to 5-1000 of 
a millimeter in diameter. The analysis, in brief, is simply the mechanical 
separation of a soil into eight conventional parts, the parts themselves 
being fixed by the size of the grains composing them. If we make such an 
analysis of a soil best adapted to the growth of lettuce, the Boston soil, 
for example, we find the amounts of the various constituents as follows: ~ 


>’ American Gardening, 16: 135, Apr. 18, 1895. 
* A millimeter is approximately 1-25 of an inch. 
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MECHANICAL ANALYSIS OF TYPE Sor, ADAPTED TO THE GROWTH OF LETTUCE. 
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The mechanical analysis of the Geneva clay loam and the sandy 
loam which were used in the soil mixtures for Crop IV, made 
by Mr. E. B. Hart, assistant chemist, from samples which were 
taken before any manure or commercial fertilizers had been added 
to them, gave the following results. The difference between the 
weight of the original sample and the sum of the weights of the 
gravel, sand, silt, clay and organic matter is here classed as un- 
settled clay and added to the weight of the clay. 


TABLE V.— MECHANICAL ANALYSES OF Sorts USED FoR LETTUCE FORCING. 




















(CROP Iv.) 
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clay loam. loam. 
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* Including 1.39 unsettled clay. + Including 1.03 unsettled clay. 
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These analyses show that the percentage of organic matter is 
considerably higher in the Boston soil than in the Geneva clay 
loam and more than four times as great as in the sandy loam, but 
in this respect the soils are not comparable, for Mr. Galloway in- 
forms me that the analysis of the Boston soil was made after a 
liberal amount of manure had been added to it, while the Geneva 
clay loam-and the sandy loam were analyzed before any manure 
had been added to them. ‘These analyses may be compared more 
readily by means of graphic representations. See Plate XLV. 

There is about the same amount of fine gravel and coarse sand 
in the Boston soil as in the Geneva clay loam, but the latter has 
twice as much medium sand and two and one-half times as much 
fine silt as the Boston soil. It has practically none of the very 
fine sand while the Boston soil has 32 per cent. Of silt, very fine 
silt and clay combined, the two soils have about the same amounts, 
but the Boston soil has twice as much silt as the Geneva clay 
loam and the latter has almost three times the amount of clay that 
is found in the Boston soil. 

The sandy loam shows a very small percentage of clay and of 
organic matter while it contains over 90 per cent of sand and gravel. 

The clay loam was used as an ingredient of three mixtures in 
Crop IV, namely, Soils 7, 10 and 11. On Soil 7, which was com- 
posed wholly of the clay loam, the crop was not nearly as good as 
it was on either Soil 10 or Soil 11, each of which contained one- 
third manure. The use of the manure improved the mechanical 
condition of the clay loam and gave results quite the opposite of 
those which followed its use on the sandy loam. ‘The best crop 
was grown on Soil 10, composed of two-thirds clay loam and one- 
third manure. In making Soil 11, which contained one-sixth 
clay loam, one-third manure and one-half sand, this soil mixture 
was changed by substituting sand for much of the clay loam; but 
the change was not beneficial, for the lettuce crop was not so 
gocd on Soil 11 as it was on Soil 10. It should be remembered 
that on all soil mixtures of Crop IV which have been considered 
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above, acid phosphate, sulphate of potash and nitrate of soda were 
applied equally and in liberal quantities. 

Taking the whole series of experiments into consideration it 
appears that the soils have been varied from pure sand and manure 
on the one hand to medium clay loam and manure on the other. 
A very light sandy loam also has been tried and the texture of 
the clay loam has been lightened by adding sand in various preo- 
portions. There is nothing in the results to show that a lght 
sandy soil is essential to securing the best results in forcing head 
lettuce. In fact, in these tests the best lettuce has been grown on 
the clay loam where its texture has been loosened by mixing lib- 
eral quantities of stable manure with the rotted sod. This pro- 
duces a soil full of “ fibre” with a great capability for conserving 
moisture and with a superabundance of available plant food. 

With 50 per cent of sand added to the clay loam and manure, 
see Soil 11, Crop IV, the crop was three days later, the heads 
averaged slightly less in weight, the texture, firmness and general 
appearance were not so good and the tip-burn decidedly increased. 
When the texture of the clay loam was loosened by increasing the 
sand 16 per cent and 26 per cent with Crop I and 32 per cent with 
Crops II and III, the only noticeable advantage was a very slight 
tendency to earlier maturity where the larger percentages of sand 
were used. 7 

A comparison of the records of the four crops, as set forth in 
Table 4, might at first give the impression that the different crops 
do not agree very closely as to their results, but a more careful 
study will show that in reality they conflict with each other but 
very little, if at all. With the first crop there was no marked 
difference in the weight of the lettuce on the different soils. With 
the second crop the sand and manure, Soil 6, gave decidedly 
heavier plants than did the soils which contained clay loam, but 
_ the latter really gave superior lettuce, for the plants on Soil 6 
formed rather loose heads, actually less valuable for market than 
the more compact though somewhat smaller lettuce which was 
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grown on the clay loam soils. With the third crop the results 
- were quite similar to those which were found with the second 
crop. With the fourth crop the evidence was stronger than before 
in favor of the medium heavy clay loam lightened with fairly well 
rotted stable manure, as the best of the soil mixtures which were 
tried for forcing lettuce. The lettuce which it produced was not. 
only superior to that which was grown on the sandy soil, in tex- 
ture of leaf, firmness of head and general appearance, but it was 
also heavier. In the last-named particular the results differed 
from those which were obtained with Crops II and III but other- 
wise they do not conflict with them. 


Il. EXPERIMENTS WITH COMMERCIAL FER- 
TILIZERS IN FORCING HEAD LETTUCE 





S.A, Beacon. 





SUMMARY. 


Stable manure with and without commercial fertilizers was 
tried in clay loam mixtures and in sandy loam mixtures for forcing 
head lettuce. Nitrate of soda was also used in varying quantities 
in connection with stable manure, acid phosphate and sulphate of 
potash. 

On clay loam mixed with 15.5 per cent stable manure by weight 
a slight increase in growth followed the use of nitrate of soda but 
with double this application of manure practically no advantage 
followed the use of nitrate of soda, either on the clay loam or on 
the sandy loam. 

No advantage was gained either on the clay loam or the sandy 
loam from the addition of sulphate of potash and acid phosphate 
when the soils had already received a heavy application of stable 
manure. 

Excellent lettuce was produced on the sandy loam by using com- 
mercial fertilizers with no stable manure. | 

A heavy application of stable manure to the sandy loam put the 
soil in poor mechanical condition and a crop of inferior lettuce 
resulted. 

The mechanical condition of the clay loam was improved by a 
heavy application of stable manure. This mixture produced much 
better lettuce than was grown on the clay loam where commercial . 
fertilizers were used instead of stable manure. 


- 





* Reprint from Bulletin No. 146. 
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. INTRODUCTION. 


Some experiments with the use of commercial fertilizers in 
forcing lettuce were started in the fall of 1896 in connection with 
the tests of soil mixtures which have been discussed on preceding 
pages. our soil mixtures were tried at this time, three of which 
received acid phosphate, sulphate of potash and stable manure 
liberally, and in equal quantities, and differed from each other 
only in the amounts of nitrate of soda which were applied to them. 
The fourth mixture, Soil 12, received the same amount of stable 
manure as the others but none of commercial fertilizers, as is 
shown in the following table: 


TABLE VI.— INGREDIENTS OF SOILS USED AND FERTILIZERS APPLIED IN LETTUCE 
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A head lettuce, Rawson’s New Hothouse, grown from purchased 
seed, was used for these tests. 

After this crop was removed, acid phosphate and sulphate of 
potash were applied to the soils which had received them before 
and at the same rate as formerly. All soils were then turned and 
prepared for another crop. The method of planting the seeds and 
selecting and managing the plants was the same for all soils as - 
for Soil 4a, Crop ITI, which have been described on page 470. 

Six weeks after seed planting, when the plants had become well 
established, nitrate of soda was first applied at the rate of 33 1-3 
pounds per acre for Soil 4a and 66 2-3 pounds for Soil 14a. Two 
similar applications followed at intervals of 10 days, making the 
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total application at the rate of 100 pounds per acre for Soil 4a and 
200 pounds per acre for Soil 14a, which was somewhat less than the 
rate of the application of the preceding crop. The average of the 
records of the two crops which have thus far been considered are 
presented in Table 7. 

Soil 4 is identical with Soil 4 of the soil mixture tests. See 
page 466. It was made by one part manure by bulk, one part 
sand and two parts clay loam, the percentage by weight being 
15.5 per cent manure, 32.3 per cent sand and 52.2 per cent loam. 
When the soils were mixed, all except No. 12 received acid phos- 
phate, containing about 15 per cent available phosphoric acid, at 
the rate of 600 pounds per acre, and sulphate of potash, contain- 
ing about 50 per cent actual potash, at the rate of 400 pounds 
per acre. Nitrate of soda was applied in solution to Soil 4 at the 
rate of 133 1-3 pounds per acre and double that amount was given 
to Soil 14. These amounts were given in two applications, the 
first being made about a month after the plants were transplanted 
to permanent places and the second about three weeks later.® 
The nitrate of soda contained about 154 per cent of nitrogen. It 
was given in solution to each plant at the rate of 0.491 grams on 
Soil 4 and 0.982 grams on Soil 14. 

The selection and management of the plants and the treatment 
of the plats were alike in all respects and have been described for 
Soil 4. See page 467. 





6 It was intended to apply the nitrate of soda in three applications so as to 
make the total amount at the rate of 200 lbs. per acre for Soil 4, and 400 Ibs. 
per acre for Soil 14, but when the time came for the third application it was 
decided to omit it because the plants had nearly reached marketable con- 
dition. 


486 ReEportT OF THE HortTICULTURIST OF THE 


| 
TABLE VII.— AVERAGE TIME OF GROWTH, WEIGHT PER HEAD, ETC., OF LETTUCE 
Forcep WITH AND WITHOUT COMMERCIAL FERTILIZERS. 


(FALL AND WINTER, 1896-7, TWO CROPS.) 
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Nitrate of soda with stable manure.— In the first test the growth 
was somewhat more vigorous on Soil 14 which received the greater 
amount of the nitrate than on either Soil 4 which received the 
lesser amount or on Soil 13 which received none. Similar results 
were obtained in the next test where Soil 14a gave slightly larger 
and better lettuce than did either Soil 4a which received half as 
- much nitrate of soda or Soil 18a which received none. In neither 

test did the use of nitrate of soda on the soils already well supplied | 
with the stable manure result in sufficient improvement of the 
lettuce to encourage its use in this way. 

Acid phosphate and sulphate of potash with stable manure.— 
The use of the acid phosphate at the rate of 600 pounds per acre 
and sulphate of potash at the rate of 400. pounds per acre made 
practically no difference with the lettuce in the first test as may be 
seen by comparing Soils 12 and 13. (See Table 7.) But with 
the second test, the application of these fertilizers having been 
repeated on Soil 13 at the same rate as before, the lettuce headed 


* The total amount including what was applied to this soil for the preceding 
crop was 1,200 lbs. per acre. 

+ The total amount including what was applied to this soil for the preceding 
crop was 800 lbs. per acre. 
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slightly later on Soil 18a and the heads were slightly heavier than 
they were on Soil 12a where no commercial fertilizers were used. 

Further trials of the commercial fertilizers, both with and with- 
out stable manure, were started in the fall of 1897. A medium 
clay loam was taken as a basis for part of the soil mixtures and a 
very light sandy loam was used for the rest. Samples of the 
clay: loam and the sandy loam taken before any fertilizers were 
added to them were given to the chemist for analysis. He re 
ports the following analyses of the air-dried samples,’ determined 
by official methods: . 


CHEMICAL ANALYSES OF CLrAy LOAM AND SANDY LOAM. 
(CROP OF 1897-8.) 


s p Phos. : 7 
. Moisture. Nitrogen. : Potash. Lime. Organic 
eS (H20.) ()aCi@. | (K20.) Cad.) matter. 





Per ct. Per ct. Per ct. Perct. Perct. Per ct. 


MO AGH. os 60's cs 'vu-o 13.3 200 . 067 6318~- 41.022 7.81 
Clay loam, water-free. . 0 . 263 O77 ,o0 wrk. 179 9.01 
PAIN Ves TORTI oF so lo oe acne 14.0 .075 Shit . 083 .343 2.68 
Sandy loam, water-free. 0 . 087 .129 ,097 .399 3.12 


The following statement shows the percentage by weight of the 
ingredients of the different soils: 


TABLE VIII.— INGREDIENTS oF Sorts USED AND FERTILIZERS APPLIED IN 
53 LETTUCE FORCING. (FALL, 1897.) 
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7 For mechanical analyses of these soils see page 479. 
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The commercial fertilizers were used on the clay loam witheut 
manure, Soil 7; with manure, Soil 10; and with manure and sand, 
Soil 11. The manure was used with the clay loam, but without 
commercial fertilizers in the case of Soil 16, and with the clay 
loam and sand but without commercial fertilizers in the case of 
Soil 17. : 

The commercial fertilizers were used on the sandy loam without 
manure, Soil 8, and with manure, Soil 9. The manure was used 
with the sandy loam but without commercial fertilizers in the case 
of Soil 15. : 

The selection and planting of the seeds and the selection and 
management of the plants were the same for all the soils as for 
Soils 7 to 11 an account of which may be found on pages 475 and 
476. The manner of preparing these soils and the character of 
their ingredients are given on pages 472-474. The acid phos- 
phate and sulphate of potash were applied when the soils were 
mixed. The nitrate of soda was first applied in solution around 
each plant at the rate of 33 1-3 pounds per acre about 5 weeks 
after the seed was planted. Similar applications were made each 
week for 11 weeks, making the total nitrate of soda which was 
used amount to 866 pounds per acre. After the plants had grown 
sufficiently to cover the ground the nitrate of soda was no longer 
applied to each plant, but the required amount for each plat was 
supplied through the tiles which were used for subwatering. 

Stable manure or commercial fertilizers.— The records of the 
soils which received commercial fertilizers, instead of stable ma- 
nure, may be compared in the following table with the records of 
the corresponding soils which received stable manure instead of 
commercial fertilizers. 


‘SUMZITILUDYA LNAYGHAIG HLIM GNV SIIOS§ INGUGAAIG NO aqaouoy AONLLYT 40 SsaqvayH GIdNVS— IA IX aALV Id 


nt m 


te 2 





$s, 


a 


RAs ag ee eee te wa 
sh ap : ite ie ee ! 
is af eA a Se ot 
a J i xt ey ‘ 
>e - , . 
. - Le i 
ri 
ynersiY 
: cs 
4 e% 





= 
© oy © > ee 


New York AGRICULTURAL EXPERIMENT STATION. 489 


TABLE [X.— COMMERCIAL FERTILIZERS vS. STABLE MANURE FOR LETTUCE 
ForRcING. 


Per ct. of ingredients. 
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Excellent lettuce was produced on the sandy loam with com- 
mercial fertilizers instead of stable manure. See Soil 8. In firm- 
ness, texture and general appearance it surpassed the lettuce which 
was grown on the sandy loam with stable manure instead of the 
commercial fertilizers. See Soil 15. Plate XLVI shows an average 
head of lettuce from each of these soils. On Soil 15 the lettuce 

was badly injured by tip-burn, while on Soil 8 it was practically 
free from the tip-burn, but it suffered somewhat from rot (Botrytis), 
“more so, in fact, than did the lettuce on Soil 15. 

With the clay loam the results were quite the opposite of those 
which were obtained with the sandy loam. On Soil 16, where 
stable manure was used instead of commercial fertiizers, the let- 
tuce was larger, firmer, much better in appearance and about 13 


days earlier than it was on Soil 7, which received commercial 


* Acid phosphate 600 lbs. per acre, sulphate of potash 400 lbs. per acr e,. and 
nitrate of soda 366 lbs. per acre. 


+ No commercial fertilizers used. 

8 Mr. Wright Rives, who forces lettuce extensively near Washington, D. C., 
states in a letter to the writer, “I have tried nitrate of soda several times 
and it has always produced bad results, as it keeps the ground on top and 
under the lettuce damp, which is fatal, as it produces rot. For lettuce the 
soil must be such that it will dry quickly on top but keep moist below. I 
make my soil of 214 to 3 parts of sod to 1 of manure and to this I add about 
one-third of bank sand.” 
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fertilizers instead of stable manure. The difference in the me- 
chanical conditions of these soils is the apparent reason for the 
marked difference in the prevalence of tip-burn, the mechanical 
condition of the clay loam being much improved by the addition 
of the manure, while on the contrary, the liberal use of manure 
with the very sandy soil made a soil mixture which was so loose 
in texture that it did not produce good lettuce. 

Stable manure with commercial fertilizers.—The results which 
were obtained when commercial fertilizers were used instead of 
stable manure, having been set forth, the use of commercial ferti- 
lizers in addition to stable manure will now be considered. Soils 
9, 10, 11, 15, 16 and 17 each contained 33 1-3 per cent of stable 
manure. In addition to the manure, Soils 9, 10 and 11 received 
phosphoric acid, 600 pounds per acre, sulphate of potash, 400 
The 


average of the records for each of these soils are shown in the 


pounds per acre, and nitrate of soda, 366 pounds per acre. 


following table: 


TABLE X,— STABLE MANURE WITH COMMERCIAL FERTILIZERS. 
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Soil 9 received commercial fertilizers while Soil 15 did not; 


otherwise these two soils were alike. 


The only difference which 


* These soils received acid phosphate, 600 lbs. per acre, sulphate potash, 
400 lbs. per acre, and nitrate of soda 366 Ibs. per acre. 


+ No commercial fertilizers were used. 
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could: be detected in the lettuce on these two soils was that the 
_ general appearance, firmness and texture were a little better where 
no commercial fertilizers were used. 

Soils 10 and 16 were alike except that 10 received commercial 
fertilizers while 16 did not. Practically no difference could be 
detected in the lettuce on these two soils. 

Soils 11 and 17 were alike except that 11 received commercial 
fertilizers while 17 did not. Practically no difference could be 
found in the earliness, weight or appearance of the lettuce on 
these two soils but the. tip-burn was a little less injurious on the 
soil which received the commercial fertilizers. Figure 17, Plate 
XLVI, shows an average specimen of lettuce on Soil 17. 

In the two crops of the previous season on soils which contained 
about one-sixth stable manure by weight (15.5 per cent) a slight 
increase in growth followed the use of nitrate of soda. See Table 
7, page 486. But with the crop which has just been under con- 
sideration, where the manure constituted one-third of the weight 
of the soil, practically no advantage resulted from the addition of 
the commercial fertilizers either to the ight sandy loam or to the 
heavy clay loam. | 


Ill. VARIETY TESTS OF STRAWBERRIES, 
RASPBERRIES AND BLACK BERRIES.* 





WENDELL PADDOCK.’ 





SUMMARY. 


STRAWBERRIES. 


Anlo was the most productive strawberry that fruited this season. 
It is a good size, midseason berry, firm and attractive. Stahelin 
produced the largest amount of early fruit and takes second rank 
as to productiveness among all varieties fruited. Of the late varie- 
ties, Rural Gem, Oswego Queen and Michigan are all recommended 
for trial. | 


BLACK RASPBERRIES. 


Pioneer was the most productive black raspberry and takes 
second rank in the amount of early fruit produced. Palmer pro- 
duced the largest amount of early fruit. Both are worthy of a 
trial. Mills yielded the largest .amount of late fruit. It has 
been quite satisfactory on our grounds. Black Diamond produced 
a good crop of fruit, but the berries are not as large or perfect 
as is desirable. Mohler and Eureka are very similar as grown 
on our grounds this season. | 


RED RASPBERRIES. 


Loudon was the most productive red raspberry this season. 
This variety is rapidly coming into general favor. Cline pro- 
duced the largest per cent of its crop early in the season but the 
total amount was comparatively small. Pomona gave a large. 





* Reprint of Bulletin No. 147. 
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amount of early yield and ranks second in total yield; it very 
closely resembles Marlboro, but it has always been more productive 
on our soil. Of the late red raspberries Talbot alone is worthy 


of mention. 


BLACKBERRIES. 
Ancient Briton and Agawam have been fairly satisfactory on our 
‘grounds, but are not as good as some of the less hardy sorts. Min- 
newaski, New Rochelle-and Dorchester are some of the best varie- 
ties but they have not always been hardy here at Geneva. Success 
and Mersereau are promising new sorts. 


7 - INTRODUCTION. 

In the following pages a brief account is given of the straw- 
berries, raspberries and blackberries that fruited on the Station 
grounds during the season of 1898. Descriptive notes are given 
of the strawberries, since many of the varieties fruited on our 
grounds for the first time this season. The raspberries and black- 
berries are but briefly discussed, as nearly all of the varieties have 
been described in former publications of this Station. 

It has been our custom to issue a bulletin on small fruits each 
season; but since new varieties are being introduced so rapidly 
the burden of testing all newcomers has become too great to 
warrant the undertaking each year. It has therefore been thought 
best to discontinue the yearly small fruit bulletin, but to issue 


an occasional bulletin at such times as may seem best. 


STRAWBERRIES. 


The plants of all varieties of strawberries mentioned in this 
bulletin were planted in the spring of 1897. All runners were 
kept off of the plants till the first day of July. New plants were 
then allowed to form and an effort was made to restrict the rows 
to 18 inches in width and to place the plants about 6 inches apart 
“in the row. The plants were cultivated throughout the season 
and when the ground was frozen in early winter the beds were 


s ? 
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mulched with straw. The straw was removed from over the 
plants in the early spring. As soon as the ground was in condi- 
tion to be worked the mulch was taken from between the rows 
and the beds were given one cultivation. The mulch was then 
replaced where it was left till the end of the fruiting season. 

While all varieties were given an equal chance not all of them 
produced enough plants to make a row of the desired width. 
Other varieties had to be greatly restricted. In keeping the record 
of yield a certain length of row was measured, the same for all 
varieties, and the dates of picking and the weight of the fruit 
from the measured portion was recorded. 

The soil on which the strawberries were grown is a stiff clay 
loam, unsuited to the best development of this fruit. Conse- 
quently many varieties that are valuable in other localities make a 
very poor showing on our grounds. 

The pistillate, or imperfect flowering, varieties have the letter P 
following the name. Such varieties must be planted near perfect 
flowering sorts in order to produce fruit satisfactorily. The per- 
fect or staminate varieties have the letter S following the name. 


Unnamed varieties and synonyms are printed in italics. 


NOTES ON VARIETIES. 


Anto, P. From A. D. Leffel, Springfield, Ohio. Blossoms 
with Beder Wood. Foliage vigorous and healthy, runners abun- 
dant, fruit stems medium length; fruit medium to large in size, 
irregular, good scarlet color, good quality, moderately firm. 
Ranks first in productiveness this season. 

Anna Kennepvy, P. From J. T. Lovett, Little Silver, N. J. 
Blossoms with Sharpless. Foliage and plants only moderately 
vigorous; produces a moderate amount of plants; fruit stems short 
and erect. Fruit medium size, roundish, light scarlet color, firm, 
with light flesh, quality fair. Season early. Unproductive this 
year. 

Aruantic, 8. From L. J. Farmer, Pulaski, N. Y. Plants 


moderately vigorous, foliage healthy, runners moderately abun- 


\ 
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dant, fruit stems medium length; fruit medium to large in size, 
scarlet color, calyx large, firm, good quality. When well grown 
this is one of the most attractive strawberries. However, but few 
growers are successful in raising this variety. 

Bouncer, 8. From L. J. Farmer, Pulaski, N. Y. Plants 
vigorous and abundant plant makers; fruit stem long and erect. 
Fruit medium to very large, roundish but very irregular, dark 
scarlet color but with light flesh; firm, fair to good in quality. 
Moderately productive this season. 

Bubach Seedling, 8. ‘From W. E. Doxie, Wanenae Falls, 
N.Y. Fruit of largest size, irregular wedge shape, good scarlet 
color, firm, good quality. Plants vigorous, runners abundant, 
fruit stems long and erect. Evidently productive. This variety 
is worthy of further testing on account of its large, handsome 
fruit and productiveness. 

Captain Jack, 8. From Birdseye & Son, Hopewell, N. Y. 
Plants vigorous and abundant plant producers, fruit stems long 
and erect. I ruit medium size, roundish, good scarlet color, fair 
quality, firm. A fairly productive, medium-early variety. 

CarrigE, P. From L. J. Farmer, Pulaski, N. Y. Blossoms 
with Sharpless. Plants vigorous, foliage abundant, fruit stems 
long. Fruit large, long conic, good scarlet color, firm, fair qual- 
ity, moderately productive on our soil. A seedling of Haverland, 
which it somewhat resembles. 

Cuypz, S. From L. J. Farmer, Pulaski, N. Y. Plants me- 
‘dium size, vigorous and good plant makers; fruit stems medium 
length. Fruit medium to large, round conic, light scarlet color, 
light flesh, moderately firm, fair to good in quality. Very pro- 
ductive. Although grown in a thin, matted row the ee set 
more fruit than they could properly mature. 

Earutest, 8. From Thompson’s Sons, Rio Vista, Va. Plants 
vigorous and abundant plant makers, fruit stems medium length, 
erect. Fruit medium size, roundish, conic, light scarlet color, 
moderately firm, quality good. Resembles Michel Early closely 
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and like that variety produces a very early but relatively small crop 
of fruit. 

Evans, S. From Slaymaker & Sons, Dover, Del. Fruit 
large, roundish, conic, light scarlet color, soft, fair quality. Plants 
vigorous, runners abundant. Fruit stems short and erect. Mod- 
erately productive. This variety and ‘Tennyson sees resemble 
each other. 

.Ganareua, 8. From A. A. Mitchell, Pairiere N..Y. Plants 
fairly vigorous, runners moderately abundant, fruit stems short 
and erect. Fruit medium to large, roundish, good scarlet color, 
moderately firm, quality fair. Jessie type. Moderately productive. 

Garpner, S. From W. F. Allen, Salisbury, Md. Fruit 
medium to large, irregular conic, light scarlet color, firm, quality 
fair, rather acid. Fruit stem short and erect; plants fairly vig- 
orous; runners moderately abundant. Unproductive this season. 

Hatt Favorite, 8. From L. J. Farmer, Pulaski, N. Y. 
Plants moderately vigorous and moderate plant makers. Fruit 
stems medium length, erect. Fruit medium or above in size, 
roundish, good scarlet color, firm, fair quality. Not productive 
this season. 

Henry, 8. From W. A. Baker, Wolcott, N. Y. Fruit large, 
irregular conic, good scarlet color, moderately firm, good quality. 
Plants vigorous with abundant runners; fruit stems medium. 
Moderately productive this season. The name of this variety 
should be suppressed since another variety was first disseminated 
under this name and since been widely distributed. 

Horuann, P. From L. J. Farmer, Pulaski, N. Y. Blossoms — 
“with Sharpless. Fruit large, roundish, good scarlet color with 
dark flesh, moderately firm, quality good. Plants moderately 
vigorous with abundant runners, fruit stems medium. in length. 
A number of the plants failed to grow, and therefore the record of 
yield of this variety cannot be given. 

» Ineat, 8. From M. Crawford, Cuyahoga Falls, Ohio. Plants 


vigorous, runners abundant, fruit stems short and erect. Fruit 
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large, round conic, dark scarlet color, firm, quality fair, very acid. 
Moderately productive. 

Isapetta, 8. From J. H. Hale, South Glastonbury, Conn. 
Plants vigorous, runners moderately abundant, fruit stems short 
and erect. Fruit medium to large, irregular, dark scarlet color, 

‘firm, quality fair, quite acid. Moderately productive this season. 

McKinuzy, 8. From Ellwanger & Barry, Rochester, N. Y. 
Plants moderately vigorous and medium plant producers. Fruit 
large, conical, good scarlet color, moderately firm, quality good. 
Ranks seventh in productiveness this season. 
~ Micniean, 8. Prom J.T. Lovett, Initle Silver, N. J. Plants 
moderately vigorous with abundant runners, fruit stems medium 
length, erect. Fruit large, irregular conic, good scarlet color, 
firm, good quality. Recommended for trial as a productive late 
variety. It ranks fourth in total yield for this season and third 

-.in the amount of late fruit produced. 

Mixnzora, 8. From J. L. Childs, Floral Park, N.Y. Fruit 
very large, irregular, good scarlet color, moderately firm, quality 
fair. Plants vigorous, runners abundant. Not productive this 
season. 

More Favoritt, P. From C. J. More, Jamestown, N. Y. 
Blossoms with Beder Wood. Fruit small to medium, roundish, 
good scarlet color, moderately firm, good quality. Resembles the 
common wild strawberry but is somewhat larger and more pro- 
ductive. Plants very vigorous with abundant runners. 

_ Morgan No.1,8. From J. A. Morgan, Scottsville, N.Y. A 
seedlings of Sharpless by Triomphe de Gand. Plants vigorous, 
runners abundant, fruit stems medium length, erect. Fruit large 
to very large, irregular, good scarlet color, moderately firm, qual- 
ity good. Not productive this season but considered worthy of 
further testing on account of size and appearance. 

Nozann, 8. From J. P. Noland, Pemnsula, Ohio. Fruit 
large to.very large, irregular in shape, good scarlet color, moder- 

32 
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ately firm, fair quality. Plants vigorous, runners abundant, fruit 
stems short. Only moderately productive this season. 

Ocran City, 8. From Slaymaker & Son, Dover, Del. Plants 
vigorous, runners abundant, fruit stems short and erect. Fruit 
large, irregular, dark scarlet color with light flesh, moderately 
firm, quality good. Only moderately productive this season but 
considered worthy of further testing on account of its fine appear- 
ance and good quality. 

Omrea, P. From Thompson's Sons, Rio Vista, Va. Blossoms 
with Sharpless. Plants vigorous, runners abundant, fruit stems 
medium length, erect. Fruit medium to large, roundish, good 
scarlet color, firm, quality good. Ranks third in productiveness 
among all the varieties fruited on the station grounds this season. 

Osweco Queen, 8S. From M, Stevens, Pennelville, N. Y. 
Fruit large, irregular conic, good scarlet color, firm, good quality. 
Plants vigorous, runners abundant, fruit stems long and erect. | 
Ranks second in productiveness among all the varieties fruited this 
season and second in the amount of late fruit produced. Worthy 
of further testing where a late variety is desirable. 

Paris QueEn, S. From W. F. Allen, Salisbury, Md. Plants — 
moderately vigorous and fair plant makers, fruit stems medium 
length, erect. Fruit medium to large, conical to wedge shape, 
good scarlet color, rather soft, quality good. Moderately produc- 
tive this season. 

Prow City, 8. From Slaymaker & Son, Dover, Del. Plants 
vigorous and produce a moderate amount of runners, fruit stems 
long and erect. Fruit large, irregular, good scarlet color, firm, 
good quality. Unproductive this season. 

Premium, P. From M. Crawford, Cuyahoga Falls, Ohio. 
Blossoms with Sharpless. Fruit medium to large, roundish, good 
scarlet color, firm, good quality. The plants were small and weak 
with but few runners. The yield was necessarily low. _ 

PripE oF CuMBERLAND, 8. From Slaymaker & Son, Dover, 
Del. Fruit medium to large, roundish conic, good scarlet color, 
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firm, good quality, sweet. Runners abundant, plants moderately 
vigorous, fruit stems medium length. Unproductive this season. 
A. large double calyx gives the berries a handsome appearance. 

Ripceway, S. From L. J. Farmer, Pulaski, N. Y. Plants 
very vigorous with abundant runners, fruit stems long and erect. 
Fruit large, roundish, dark scarlet color, firm, excellent quality. 
Ranks eighth in productiveness this season. Worthy of further 
testing on account of vigor of plants and quality of fruit. 

Rurat Gem, S. From J. H. Pease & Son, Thompsonville, 
Conn. Fruit medium size, roundish conic, light scarlet color, 
moderately firm, quality fair, runners abundant, plants moderately 
vigorous, fruit stems medium length, erect. Ranks sixth in pro- 
ductiveness among: all varieties fruited this season and first in the 
amount of late fruit produced. Recommended for further testing 
as a late variety. 

SameLE, P. From C. 8. Pratt, Reading, Mass. Blossoms 
with Sharpless. Fruit large, conic, good scarlet color, attractive, 
firm, good quality. Plants strong, with abundant runners, fruit 
stems medium length, erect. Ranks fifth in productiveness among 
all varieties fruited on our grounds this season. Worthy of further 
trial as a midseason berry. 

SearorD, P. Prom L. J. Farmer, Pulaski, N. Y. Blossoms 
with Sharpless. Plants moderately vigorous with a fair amount 
of runners, fruit stems medium, prostrate. Fruit large, irregular 
conic, dark scarlet color, firm, fair quality. 

Slaymaker No. 1, P. From Slaymaker & Son, Dover, Del. 
Blossoms with Beder Wood. Plants fairly vigorous, runners 
moderately abundant, fruit stems short and erect. Fruit medium 
to very large, varies from wedge to conic in shape, good scarlet 
color, moderately firm, quality fair, unproductive this season. 

Slaymaker No. 9, 8. From Slaymaker & Son, Dover, Del. 
Fruit large, roundish conic, light scarlet color, soft, poor quality. 
Plants vigorous and good plant makers, fruit stems short and erect. 
Unproductive this season. 
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Sparta, 8S. From J. H. Pease & Son, Thompsonville, Conn. 
Fruit medium to large, roundish to conical with a slight neck, 
dark scarlet color, firm, good quality, sweet. Plants only moder- 
ately vigorous, runners abundant, fruit stems medium length, 
erect. Unproductive this season. 

STAHELIN, P. From F. C. Stahelin, Bridgman, Mich. Blos- 
soms with Beder Wood. Plants vigorous and: good plant makers, 
fruit stems long and erect. Fruit medium or above, roundish 
conic, good scarlet color, moderately firm, quality good. Ranks 
second in productiveness among all the varieties fruited on the 
Station grounds in 1898, and first in the amount of early fruit pro- 
duced. Recommended for trial as an early variety. 

SuNRISE, P. From W. F. Allen, Salisbury, Md. Blossoms 
with Beder Wood. Fruit medium or above in size, roundish, good 
scarlet color, moderately firm, quality fair. Runners moderately 
abundant, plants fairly vigorous, fruit stems short and erect. 
Unproductive this season. 

Tennyson, 8. From Harrison’s Nurseries, Berlin, Md. Re- 
sembles Evans so closely that the same description will do for both. 

Vera, P. From E. B. Stevenson, Lawville, Canada. Blos- 
soms with Beder Wood. Runners moderately abundant, plants 
fairly vigorous, fruit stems short and erect. Fruit medium size, 
conical, good scarlet color, firm, good quality. Moderately pro- 
ductive this season. 

Weston, P. From Thompson's Sons, Rio Vista, Va. Blos- 
soms with Sharpless. Runners moderately abundant, plants fairly 
vigorous, fruit. stems medium length. Fruit medium to large, 
irregular conic, light scarlet color, moderately firm, quality poor. 
Not productive this season. 
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TABLE I.— LIST OF STRAWBERRIES F'RUITED IN ONE-YEAR-OLD BEDS WITH A 
COMPARATIVE STATEMENT OF THE EARLY AND LATE YIELD OF EACH VARIETY. 











r Crop Crop 

Rank Yield picked picked 
as to yield. Name of variety. ° of 22 feet before after 

1898 of row. June June 

a7, 27, 

Ozs. Per ct. Per ct. 

BSS SS VAC Seem ee Gain aks dal ace Sheen ea He. re 264 2 9 
Wate Fs BSE TCUED weir t otra) ah. ar ary ahi gpa tans rats Gp os 250 36 3 
ees. TIED Has or cinolae th tee ois eee slates > oa" pop 2 fs 
, ba HRD SEATS a ene a ac a eee CTS eae ee 216 00 82 
Oris. RENT Se ee.) anes aioe Lot Bt gee 204 13 8 
Ayeiten ss. « MATH e CLIT Peter, senate aia G, Gcarea Bin Pe wi weve 201 00 40 
wee es MP IAMIG Yar 5 a ce hc Sea ees Sa Sead oreaes 196 10 15 
2 ree aa WC eMart ore vl ckcmer Tv «0 gd enars 195 4 11 
OS eeed 6) 5.700 (: Seems ea Se RR oe ee 194 24 00 
BANE Sr 5 a: < Meerm still. A Cie As. 5 ess Ae feck ried Ee oie kno 189 7 12 
8 eee OCTET SRS poe Potro SOs Ses a 186 25 3 
i). Se SMe Yt geri HRS cite ASPENS Vor oka nh Wiel 6+. «vs baste 181 9 a 
th eee CORO SC Oe (VUCCTI in eae cae races cE oo ss oS 175 00 44 
My. ss MISE FDC Rated SORE eo tare sci eoas kngid'otelts's «wats 158 16 2 
AiR ces. 5 LOAN, ons RY EGET PER > SER a a ae 151 20 3 
7 Pe ee Re TCC ee ee he cSt ia cull gw incase! psa ai 138 yA ree 12 
17...... PAATUS (OUCOL io ce. weiialermeis th 3 av 6-06 os ve 134 25 4 
Dhehc. « MATa Ait ot sscan inte se gunrate eiv'n, Ohawk.c.e 8 = 2 entye 134 3 8 
ace ss: PBT SUE aA oe SINS cbiede Cele i old wi wae 130 13 3 
ee ese Belial votene tito te, peed ose ees bonds 128 20 2 
7) i ee ae 16 TT Ge eee aan core By ates VG 11 12 
lia Visa Sa eee Blea?) fate RF BE DAR} eet enone 8 eer a 125 00 19 
STE IAT TOG OL oo) Sia dave dip ds Dip vaivie ewe outa ieee 122 00 19 
22...... Hall Teer WOLRL ORC fen testes tins By 4 kiel s 122 26 4 
Ye ae RR ILICE): WNO ce Seni ore poolte ne ss aS 121 7 7 
yee WUESEOTI A ci siace ys a. saat saree ata BPaN 118 12 1 
Geese atte PEO RCORN 5 2 orcs ha waht tad © ate Pees 6 Coes 106 11 15 
Blow Ake. PM OUTOGTOINOGAsok oe Mae ae alee a ye 105 3 2 
Tis wins SPEER CT 1) Paw 1 t, cokia te Meals al cig tsiaraie Rabin 99 16 5 
tn Se OS TRE ST EMTS 0 8 CS A gee a 91 31 00 
rn! bey aoe PA CIEL Varese etek, kl Pah mis tees viele eds 90 00 22 
Paces ss PC ere he tS hob enel on whe okqnere 82 ‘<c 5 
Pleo. « SOELT a STS Si RS a a edge 79 38 00 
einai ahs RDEMOTI CO ra eet <bean the eee clatlasat oA tiate eer 78 00 24 
Sects 3% ie Pride; dt, Guniperiagnd 77.0 tacts ahows & 76 00 10 
Raeeee.. Atina Kennedy % 0s. 0% «See oe vise avs “ie 67 40 00 
ous vie: BAL ULV. oso eras Ce te CCB a as Sy 64 00 32 
Sirens MPT EIO Toe ac So rei, we Pe a 63 23 00 
Pladiviare igs UTS" FE = eee eee eb ea 59 Gal: 00 
Sh. Ee OMIMEL CH CIS rca = SL aT cin ore an wus wot 46 41° 00 
Senne ene POINT EL tes eval. oso 1s 0 «. « 8 doe 1e oe Geo snes boo 39 33 00 


WR os Ses SUD TIT ET OREOOE TR, fo x 'cacscs osclte 0 escknpatwle olives phere 36 00 17 
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EARLY VARIETIES. 

June 17 has been assumed to be the beginning of midseason 
for this locality in 1898. By referring to Table 1 we find that 
eight varieties produced a fourth or more of their crops before 
June 17. These berries may be called early for this season. They 
are given below in Table 2. 


TaBLE II].— Harty VARIETIES RANKED ACCORDING TO YIELD BEFORE JUNE 17. 





Yield ¢ Rank as 
Name of variety. D oan he sbefores Totes Zieh as 
Ozs. Ozs. 

REG HEIN | cle se Ec Se ce ae June 11 90 250 - 2 
GRD sane es mre eran ys tthe Sale June 9 42 TL 36 
Hallchuvorite 0, 228 2 oes June? 11 32 122 20 
SUNPISG SA, camera ms Wares June 1 30 . 9 29 
More Favorite... fos... sn oe June 138 28 91 26 
AtinaakK Gnnedy cA. , eee ks June iil 26 67 33 
Seaford (WA tk. canoes eerie June 15 19 46 3T 


SHATEBL seis hos uree hs cma ioe June 9 13 39 38 








Judging from the results of one season’s test Stahelin can be 
recommended for trial not only as an early berry of merit but as a 
productive variety as well. Earliest and Sparta gave their first 
pickings two days earlier than Stahelin, but the amounts were 
small in each case and the rank as to total yield of both varieties 
is very low. Of the remaining varieties that are classed as early 
Hall Favorite was the most productive. | 


LATE VARIETIES. 

Assuming that June 27 was the close of the midseason we find 
that 4 varieties produced 30 per cent or more of their fruit after 
this date. These are given below in Table 3. 


TABLE III.— LATE VARIETIES RANKED ACCORDING TO YIELD AFTER JUNE 27. 





Date Yield Total Rank 








Name of variety. of last after June yield, asto total 

; picking. 27. 1898. yield. 
Ozs. Ozs. : 
Rural) Gem / een os hae July =< 925 80 201 6 
Osweeo* Queen=. YF so .eee ee July: +7 77 175 ies ts: 
BC MISAN Ms. ooo ras wean Mate July 11 69 216 4 


BU LIGTY Beton ae on MR OS Sora PR July -5 19 64 34 
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Of the above varieties Rural Gem, Oswego Queen and Michigan 


can be recommended for trial where late berries are desired. 


BLACK RASPBERRIES. 


TABLE IV.— LIST OF BLACK RASPBERRIES F'RUITED IN 1898 WITH A COMPARA- 
TIVE STATEMENT OF THE PERCENTAGE OF EARLY AND LATE YIELD OF EACH 


VARIETY. 
bc} 
a 
a 
; 8g Name of variety. 
fe 
‘q 
Re 
Le PAOUECCL 3.50 bane ses 
Lente eimer 9c uss o5 
3.. EPLIDOIN 9": 5 hans es 
4.. REO ne i apetre ree 
hare AG 1 Cah eevee Se pais 
Gas Black Diamond.. 
ir ON a ga ar 
ee Hopkins 
O5, Onondaga ...... 
TORS: Lawrence ....... 
VG, cyl hak) 0 ee re ee 
1 ABA Kansas 
13.. CALINGD ele co os. o's, « 
Eee: PLATES tse alse 53 
Live* BOVE Te Se peas: s 
TGs Poscharsky No. 9.. 
Li. Cromwell ...... 
Lies ITOSTCSS os... iss 
IO. Babcock No, D etiete 
20.. Babcock No. 5.... 
21.... Hureka 
22. Manwaring 


EARLY BLACK RASPBERRIES. 


When set, 


1895, fall.... 
1895, fall.... 
1895, fall.... 
1895, fall.... 
1895, fall.:.. 
1896, spring. 
1895, fall.... 
1895, fall.... 
1895, fall.... 
1896, spring. 
1895, fall.... 


1895, fall... 


1895, fall.... 
1895, fall... . 
1895, falls... 
1895, fall.... 
1895, fall.... 
1896, spring. 
1895, fall.... 
1895, fall.... 
1895, fall... 
1895, fall... ._ 


Yield of row 25 
feet long. 


yO 


84 


441 
440 
425 
408 
406 
392 
340 
318 
306 
272 
266 
259 
236 
217 
210 
207 
183 
181 
149 
121 


‘| Crop picked 


before July 6. 


BPNOHONDwWW NH w_p bo HL OO CD 
CHE SANHPRFORSOKHORARARROSOH 


Crop picked 
after July 15. 


eEwnerk © ee ee bo eR WH Be Oo eH BE 
WDAWwADONAMAANRWANWAOKHATAHDY o 


Canes winter 
killed. 


10 
15 
10 


1 


Won an 


10 


10 


10 
15. 


Assuming that midseason began on July 6 all varieties that 


bore a considerable portion of their fruit before this date may 


be called early for this season. 


yielded 30 per cent or more of their crop before July 6. 


are given below in Table 5. 


Table 5 shows that 5 varieties 
They 
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TABLE V.— EARLY BLACK RASPBERRIES ARRANGED ACCORDING TO THEIR YIELD 
BEFORE JULY 17. 


Date Yield Total Rankas 
Name of variety. of first before sald to total 
picking. July 6. hace yield. 
i Ozs. Ozs. 

La Wrence Waa ss owe bck ce eee June 30 118 318 10 
Palmer Svs Cli ee fee ee June 30 ie 454 i 2 
FIODPOL occ co OE. eee June 30 165 484 1 
Gromwell Go Sie. dhe Sas a See June 27 130 210 17 


POSCNAPSINPING © 9. O0s Sox. + ahahee: June 29 82 217 16 





Palmer is a well tested and standard early variety. Pioneer is 
a newer introduction but has been quite satisfactory on our grounds. 
This season it takes first rank as to total yield and stands second in 
the amount of early fruit produced. Cromwell is well liked in 
many localities as an early berry. Lawrence was mentioned in 
last season’s report as being worthy of farther testing. It was 
only moderately productive this year. Poscharsky No. 9 is no 
improvement over many known sorts. 


LATE BLACK RASPBERRIES. 


The close of midseason for black raspberries may be regarded 
as occurring on July 15. All varieties that bore a fourth or more 
of their fruit after this date may be called late. These varieties 
are arranged below in Table 6. 


TABLE VI.— LATE BLACK RASPBERRIES ARRANGED ACCORDING TO THEIR YIELD 
AFTER JULY 15. 








: : 2 
ic 2 3 
a8 ae 3 
Name of variety. oe ; > 2 ati 
wae ood Je oS", 
Ske" 7 = td 
= ta < a 
A a <a G 
Ozs Ozs 
Millsoe ce eae bit cue tee) ck ahaee July 27 162 406 y ¢ 
Black=Diamonddsct cess as July 25 139 408 6 
ELILDONT Syn yt ees ee ee eee July 27 137 441 4 
UAC PIN ee Pele ac sabe rat) July 25 86 306 11 


ADCOCK ANO,8D . 2 sane i Se ee July 25 48 183 19 
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Of the above varieties all save Black Diamond have received 
favorable mention in several former bulletins. The canes of 
Black Diamond are very large and vigorous but the fruit is not as 
large and perfect as could be desired. . 


RED RASPBERRIES. 


TABLE VII.— LIST OF RED RASPBERRIES FRUITED IN 1898 WITH A COMPARATIVE 
STATEMENT OF THE PERCENTAGE OF EARLY AND LATE YIELD OF EACH 
VARIETY. 








3 ox fe og 

Pb as z ad 
o. Ee © be ree 

et Name of variety. When set. ~2 fe as 

Se 19 er a he 

fc Ae Oo oh 

2 ky See PPUECLCHM a are Seek oto 1895, fall.... aged 5.5 | 2 12 
ee BRISLOUAN Fads pe taes ee p AS0o, Tall... 4438 36 2 
een Royal Church ..... 1895, fall.... 441 00 21 
See BNCTYS OLN ee On ha asses 1895, fall.... 425 00 17 
aca: PMdecor Ken ska, se 1SOOp Tall, . 2. 417 24 4 
ee 1S yo pee ee eee 1895, fall.... 392 8 aa ef; 
ie REP MITIDOLO tie ae esc os 1895, fall.... 3888 34 2 
gt ie Pret iuee sak, eh Ra a 1895, fall... . 370 30 8 
Oe tae a D1) Le pak hay &: See Ai 1895, fall.... 338 00 38 
itpeeeren. 2 TOWRSCTIG 27. fi hcec ee 1895, fall.... 319 19 1 
A Dee eee SSI 0 ieee eR 1896, spring. 290 12 12 
eae cee | MOREL OCT Gere al elt a ee ae 100; tal 288 0 26 
el eee Shy Sood veer paee CEs it 1895, fall.... 282 00 29 
Bete pies ss HOTU TIO WIR So ca. os es 1895, fall.... 282 7 10 
TAR Se. REAPING Sted ed. a oe? sas ee 1895, fall... Dee, 60 00 
ier.sc.. English Gtant »:.... 1895, fall.... 238 00 31 
Lina ee PIG TO se oak kg 1896, spring. 230 16 7 
ee rom yas ee tele tai ae 1805 fall <2 221 3 13 
1 hn gaa Miller Woodland ... 1895, fall..., 201 3 18 
1 > ae WEIGI pce iia oes oe 1895, fall... . 186 2 15 
ee PSPAUO ViWiNG ar ocuy ass 1895, fall... : 183 1 81 
i a Weitere Satara cota 1896, spring. 182 15 § 
22...... Pride of Germany... 1896, spring. Lag 00 . 6 
re eee is. 7 oF Soke ace 1896, spring. 169 2 16 
= SEGA Superlative ........ tSohefall 3, 98 31 6 
Boao Crimson Beauty ... 1895, fall.... 82 2 11 


Pe eS Oe aS a 1895, fall... . to 0 0 
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EARLY RED RASPBERRIES. 

The greater portion of the crop of red raspberries was picked. 
between the dates of July 7 and July 22. Those varieties that 
ripened a large share of their crop before July 7 may be called 
early for this season. Table 7 shows that four varieties ripened 
30 per cent or more of their crop before this date. ‘These have 
been arranged below in Table 8. 


TaBLe VIII.— Earty VARIETIES ARRANGED ACCORDING TO THEIR YIELD BEFORE 











JULY 7. 

Yield Rank as 

° Date of first Total 
Name of variety. picking ety yield, etre 

Ozs. Ozs. 
CONTIG cos ne Bice 0: cle Se eR I ee tates oe June 27 163 272 14 
POMONE “oon stato osu a ations June 30 159 443 2 
REBTINOTO 3: Riot nis ea ee ae June 27 132 388 7 


PULDCLUA AVG on cles ade ae wea ee June 30 30 ” 98 25 


= 


Cline yielded a larger portion of its crop early than any other 








variety but its total yield is low and its fruiting season is com- 
paratively short. Pomona and Marlboro are very similar in many 
respects but the former has always given a larger yield on our 
grounds. Superlative yields fruit of largest size but is very un- 
productive on our grounds. 3 


LATE RED RASPBERRIES. 


All varieties that yield 30 per cent or more of their crops after 
July 22, the date assumed as the close of midseason, have been 
classed as late for this season. They are given in Table 9. 


TABLE IX.— LATE VARIETIES ARRANGED ACCORDING TO THEIR YIELD AFTER 


JULY 22. 
Yield Rank as 
; - Date of last Total 
Name of variety. enleRing, antes Sibi. e total 
Ozs. Ozs. 
MeOLOL EA hea eeltainioe vine gine July 29 128 338 9 
Minolish Giant.’ scec othe oe coe August 1 74 238 15 


BARD AVA ING * , chcctend ve etiia dete tieteee August 1 57 183 20 
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Talbot is the only one of the above varieties that has been at 
all successful on our grounds and it has been only moderately 


bo 
= 








In marketable 
condition, 


me 


July 20 to Aug. 
July 25 to Aug. 
July 18 to Aug. 
July 20 to Aug. 
July 20 to Aug. 
July 25 to Aug. 
July 18 to Aug. 
July 20 to Aug. 
July 25 to Aug. 
July 22 to Aug. 
July 20 to Aug. 
July 20 to Aug. 


July 12 to July 


July 25 to Aug. 
July 25 to Aug. 
July 25 to Aug. 
July 20 to Aug. 
July 20 to Aug. 
July 19 to Aug. 
July 22 to Aug. 
July 16 to Aug. 
July 25 to Aug. 
July 20 to Aug. 


productive, 
BLACKBERRIES. 
TABLE X.— YIELD OF BLACKBERRIES IN 1897. 

° = z 
nes R bp 
so a2 
it o Name of variety. When set. on 
a” som 
Ozs. 
rs, Minnewaski 1895, fall. 637 
a Ancient Briton... 1895, fall.... 618 
= ae New Rochelle ... 1895, fall.... 583 
4.. BUCCONS yc eras ore 1895, fall.... 566 
her SIPVOGEIO. a cceee 1895, fall.... 307 
Gir; Stone Hardy .... 1895,fall.... 480 
eae Mersereau ..... 1995, fall. 4. 417 
reeks CT OT Soi ola 1895, fall.... 388 
Sa Sable Queen ..... 1896,spring. 369 
Bm AVION 6's ese 2 1895, fall..... 852 
2 Ege Harly Mammoth... 1896,spring. 335 
a ABS Worchester os )..* 9195; falls... 334 
tS Harly King ... 1890; 101% ee Boe 
14.. DGVELE ners «see 1 LOOO, TAL... se Ole 
TSS: OTE NOLL oes 1896, spring. 314 
1G) Peru Cha es es 1896, spring. 298 
a Oe 1SGkip tc) eee epee 1895, fall....° 295 
18.. Agawam....... 1895, fall.... 282 
pit ae Wachusett .... IROD: Talhoce . 2tL 
20. Oh 4 Sa A a 1896, spring. 216 
A Wilson; Jp ee. 1895, fall... - 172 
22.. Black Chief .... 1895, fall.... 169 

23. Western Triumph. 1895, fall.... 167% 
24. ‘Child Tree> +... 91 


1895, fall.... 





NOTES ON VARIETIES. 


July 20 to Aug. 


24 
20 
17 
24 
10 
20 
10 
Al 
24 
20 
15 
10 
27 
15 
15 
15 
15 
10 
12 
12 
12 
15 
20 





Canes winter 
killed. 


Per ct. 
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Successful blackberry. culture in New York resolves itself 


largely into a question of the hardiness of varieties planted; since 
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winter protection is given the canes in a comparatively few in- 
stances. Last winter the canes on the Station grounds, though 
unprotected, were but slightly injured by cold weather and as a 
result some of the more tender varieties made a better showing 
than they have done in former seasons. 

The list of varieties given in Table 10 is not materially different 
from. the list published in 1897, therefore any extended discussion 
of the different sorts need not be entered into here. In general 
it may be said that Ancient Briton and Agawam have been quite 
satisfactory on our grounds as regards hardiness and productive- 
ness. Neither of them bear as large fruit, nor is it of as good 
quality as some of the less hardy varieties. Snyder is valuable 
because of its hardiness. Success and Mersereau are promising 
new varieties as they have been so far comparatively hardy and the 
fruit is of good size and quality. Early King isa satisfactory early 
berry. Minnewaski, New Rochelle and Dorchester are perhaps 
among the best of the varieties given in the table, but the plants 
are not always hardy in this locality. 


NOVELTIES. 


LOGAN BERRY. 


Plants of this berry were received from A, Blane, Philadel- 
phia, Pa., in the spring of 1896. The plants made a satisfactory 
growth during the season, but though well protected the canes 
were killed to the ground during the following winter. Last 
winter, perhaps because of more thorough protection, the plants 
were uninjured and so bore their first fruit this season. The fruit 
is large, some specimens being an inch and a quarter long, bright 


red, turning to dark red when fully ripe, grains large, attached 


to a large core, quality good with flavor somewhat like an acid red 
raspberry. The berries are borne singly and in loose clusters so 
the plants can never be very productive. The canes are much like 
the dewberries in habit and require some support. 


s 


toes ul 
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Judging from our experience with this fruit we cannot expect 
it to be grown with profit in this State. 


STRAWBERRY-RASPBERRY. 

These plants came from A. Blanc, Philadelphia, Pa., in 1895. 
Plants vigorous, about 2 feet high, spread rapidly by suckers. 
Fruit large, irregular in form, color red, poor quality, unproduc- 


tive, entirely worthless as grown on our grounds. 


IV. EXPERIMENTS IN RINGING GRAPE 
nV GUNES. 


WENDELL PADDOOK. 


SUMMARY. 

Experiments in ringing grape vines were begun in 1896 and 
continued through two seasons. The first season the effect on 
the fruit of some varieties was very marked. Fruit on ringed 
vines of Empire State was not only larger in both bunch and berry, 
but began ripening 21 days before fruit of unringed vines. 
Other varieties did not show any gain in size or earlier maturing 
of the fruit whén ringed. 

The fruit of some varieties, as the Delaware, showed a lack 
of quality when ringed, while thin-skinned varieties, as the 
Worden, showed a greater tendency to crack when grown on 
ringed vines. . : 

The second season the effect of ringing was not nearly so 
marked thus showing that the season has something to do with 
results obtained. 

That the effect of ringing is devitalizing to the plant there can 
be little doubt, but when judiciously managed the cumulative ef- 
fect on strong growing varieties need not result disastrously. 


INTRODUCTION. 

Briefly stated, the operation of girdling, or more properly speak- 
ing, ringing, grape vines consists in removing a ring of bark from 
the bearing arm about an inch wide or wide enough so that the 
bark will not heal over the wood that has been laid bare. 





* Reprint of Bulletin No. 151. 
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The effect sought in ringing is to produce earlier ripening of 
the fruit and larger bunches and berries. The explanation of this 
effect on the fruit is readily found when the movement of the food 
within the plant is understood. The food materials taken in by 
the roots pass up through the outer layers of wood to the green 
parts of the plant. Here new material for growth is formed and 
the portion that is not needed by the leaves and other green parts 
passes downward, for the most part through the inner bark, to be 
be distributed wherever it is needed. The wood is not disturbed 
in the process of ringing, therefore the upward movement of the 
solutions is not interfered with; but since the downward passage 
takes place through the inner bark the flow is arrested when it 
arrives at the point where the bark has been removed. Conse- 
quently the parts of the plants that are above the point where the 
ring of bark has been removed receive more than a normal supply 
of food, which tends to produce increase in size and earlier ripening 
of the fruit. | 

It will be seen that the food that passes into the ringed arms is 
mostly lost so far as building up the plant itself is concerned, 
hence the operation must result in a drain on the plant’s vitality. 
However, in localities where ringing’ is extensively practiced, vine- 
yards are freqently pointed out that have been ringed 10 or 15 
years in succession and are still yielding paying crops. Growers 
have learned to do the work intelligently. For instance, where the 
vines are grown on the two-arm Kniffin system the ring of bark is 
commonly taken from both arms just beyond the fifth bud. It 
has been found that the ten buds that are left to the vine produce 
enough leaf surface to supply the food necessary to keep the vine in 
a vigorous condition, providing the vineyard has received proper 
care. Where the four-arm Kniffin system is used some growers 
ring the two top arms only, leaving three or four buds on each 
for renewal. The two lower arms, it is claimed, will bear as good 
fruit as adjacent vines that have not been ringed. With the 
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renewal system the two main arms are'usually ringed just beyond 
the renewal bud. With this system of training several shoots 
are left in the center of the plant which supply a sufficient. amount 
of plant food to support the vine. Some growers find it more 
satisfactory to ring their vines every other year, since with this 
method the vines are given an opportunity to recover from any 
loss of vigor they may have suffered. 

With any system of training, in order to get the ee results, 
the vines must. not be allowed to carry too large a crop of fruit. 
Since each ringed arm acts independently so far as maturing its 
fruit is concerned it will be seen that there is a certain relation 
between the leaf surface and the amount of fruit on the ringed 
vine. <A large amount of fruit with insufficient leaf surface on 
the ringed arms results in inferior or even worthless grapes; hence 
the importance of an abundance of foliage free from plant disease - 
and insect attack. It is equally important that there be an abun- 
dance of healthy foliage back of the rings in order to supply the 
plant with sufficient nourishment to keep it in a vigorous condi- 
tion. All fruit back of the rings should be removed, for if. 
allowed to remain it does not properly mature and only adds a use- 
less drain on the plant’s vitality. 

The increase in size and early maturing of the fruit is commonly 
thought to take place at the expense of quality and firmness. Our 
experience goes to show that this is true of some varieties; whether 
or not it is a general principle is not so clear. | 

Fruit from ringed Delaware vines in our experiments was found 
to lack much of the fine quality that is characteristic of this variety. 
On the other hand the loss of quality was not noticeable in some | 
of the less delicately flavored sorts. The fruit of those varieties 
that crack easily, as the Worden, was found to be more marked 
in this characteristic when grown on ringed vines. 

Growers have found that the best results with ringing are ob-' 
tained by doing the work when the grapes are about one-third 
grown; the exact time depending on the season and variety. The 


New York AGRICULTURAL EXPERIMENT STATION. 513 


operation may be performed with a knife, but where ringing is 
extensively engaged in a tool designed for the purpose is used. 

In order to obtain some definite data on the subject of ringing 
erape vines experiments were begun in 1896 in two sections of 
the State. The results of the experiments as given in the follow- 
ing pages are not all conclusive, but are offered as a confirmation 
of some of the knowledge that the growers have gained. 


EXPERIMENTS AT POUGHKEEPSIE. 


Experiments in ringing grape vines were begun in the vineyard 
of Mr. Walter F. Taber, Poughkeepsie, N. Y., in 1896, and con- 
tinued through two seasons. Different varieties were selected for 
the experiment and since Mr. Taber trains his vines on the two- 
arm Kniffin system both arms of all vines save four were ringed 
just beyond the fifth bud. With, the remaining four vines both 
arms were ringed just beyond the renewal bud. 

All vines were ringed June 20. Notes were taken on the 
condition of the fruit August 20 as follows: 

Concord.— A remarkable difference in the condition of the fruit 
on the ringed and unringed vines. ‘The fruit on the former vines 
is much farther advanced, though not yet ripe. 

Delaware.— Not much difference in size or earliness but the 
quality of the fruit on the ringed vines is decidedly inferior to that 
on unringed vines. 

Empire State-— Fruit on ringed vines is now about ripe. 
Nearly two weeks earlier in ripening than the unringed vines. 

Moore’s Early.— No noticeable difference between the fruit on 
ringed and unringed vines, though the berries of the former are 
a little larger and not as good in quality. 

Niagara.— Fruit on ringed vines is somewhat larger and some- 
what earlier, not yet ripe. y 

Worden.— Fruit on ringed vines a little earlier but no larger, 
more inclined to crack than fruit from unringed vines. 

33 
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The following table is taken from a letter from Mr. Taber, 
which gives the season of ripening of the fruit on the ringed and 
unringed vines of the different varieties for 1896: 

















Maturity 

Began picking. advanced 

by ringing. 

Days. 

Goneord, “TiN sed wagons We ee A sie wie as September 4.... org 
Coneodrd, unringed i.5 en  voeee rats on cy ee September 21.... es 
Dolaware, ringed Aye eras sa eee tied at alee August ps Bey yt 9 
Dela ware. Unrineey sawyer deo «ts sc alee eat September 2.... 9 
HII Te SLaLe, TINO ta ee ca ks ce ees Cea ker den August 20a 21 
Hmpite,-State-ounringed*... ... «euesekeaens. September 15.... 21 
Moore's Marlys ringed sc su cs's seit peoeee eens About same time. 00 
MIGOTC a sash; UME ge atest cide cia teas About same time. 00 
Niggaray? Tinted Aste eis OA ep oneiee nee eee August a ae 14 
IDPS ATA WIN SCs no eis adele Sree eee eee September 10.... 14 
WoOrTuen TINGE ©. cas ca ao «oles os Pee ee About same time. 00 
Worden uniringed oe Scio ee eee eases About same time. 00 











No difference was noticed during the season between the vines 
that were ringed beyond the fifth bud and those that were ringed 
beyond the renewal bud. 

In 1897 it was the intention to ring the same vines and in the 
same manner. ‘The result is best given by an extract from a letter 
from Mr. Taber under the date of November 8, 1897: 


The same vines were girdled as last year excepting the two vines of Niagaras, 
one of which was dead and the other died soon after leafing out; these 
vines you will remember were girdled back to the renewal bud. This is evi- 
dently more than the vine can stand. 

The effects this year were not as pronounced as last year. The fruit on 
girdled vines commenced coloring earlier than the others, but when it was 
fit to cut there were bunches on ungirdled vines that were just as near ripe. 
One kind only, the Empire State, was improved in size and hastened some- 
what in ripening, but changed more in size than in time of ripening. 


EXPERIMENTS AT LODL. 


The experiments at Poughkeepsie were duplicated in the vine- 
yard of E. Smith and Sons, Lodi, N. Y. Mr. Smith trains his 
vines on the renewal system and as there are several shoots allowed 
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to grow up in the center where none grow on vines trained on the 
Kniffin system the ring may be made closer to the renewal bud 
with less danger of injuring the vine. This is due to the larger 
amount of leaf surface left to build up the vine when trained on 
the renewal system. 

In these experiments the ring was made just beyond the renewal 
bud. All vines were ringed June 29, 1896. The following notes 
were taken August 29: 

Concord.— Bunches are noticeably larger and more compact, with 
larger berries on the ringed vines; now ripe. ‘Two vines had but 
one arm ringed; the bunches on these arms are larger and com- 
pact while on the unringed arms on the same vine the clusters are 
small, loose and unripe. 

Catawba.— Fruit on ringed vines will evidently be quite a little 
earlier. 

Delaware.— Fruit quite a little larger in bunch and berry but 
no earlier in ripening and not as good in quality as on unringed 
vines. 

Geneva.— Was able to pick out the ringed vines by the appear- 
ance of the fruit. The bunches on these vines were uniformly 
large and compact. Berries a little larger but much poorer in 
quality, quite sour as compared with fruit on unringed vines. 

Niagara.— Bunch and berry on ringed vines are larger and finer 
in appearance; a little earlier in ripening. Not as good in quality, 
more acid than fruit on unringed vines. 

In 1897 the ends of the ringed canes on part of the vines were 
cut back in order to see if this would make any difference in the 
quality of the fruit, the theory being that if the food required by 
the new growth could be made available to the fruit it would tend 
to produce better quality. 

All vines were ringed June 29. The following notes were 
taken September 1: 

Champion.— Bunch and berry at least one-third larger than on 


unringed vines. 
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Catawba.— Fruit on ringed vines is at this date a half larger 
and well colored. On unringed vines the grapes are still green. 

Geneva.— Bunches on ringed vines are at least one-fourth larger 
and ten days ahead in ripening. Bunches much better filled out 
and nicer in appearance. 

Notes were again taken on September 11, and at this date 
there was not so much difference to be seen between: the fruit of 
the ringed and unringed vines. The weather had been very dry 
and hot, which may in a measure account for such results. 

Champion.— The fruit of this varicty shows about the same 
difference on ringed and unringed vines as was noted on Sep- 
tember 1. 

Catawba.— This variety alone shows a striking difference. 
Grapes on ringed vines are now nearly ripe while on the unringed 
vines the berries are just beginning to turn. 

Geneva.— The bunches on ringed vines are at least a third 
larger, more compact and better filled out. But little difference in 
the period of ripening. 

Niagara.— Bunches and berries on ringed vines somewhat larger 
than on unringed vines but not a marked difference. 

The fruit on the ringed vines that were cut back seems to be 
somewhat better in flavor and quality than that on untrimmed 
vines. Fruit of Concord and Geneva, especially, on the trimmed 
vines does not have so much of the acid taste which is so notice- 


able in fruit from untrimmed vines. 


RESUME. 


1. Ringing grape vines, generally speaking, produces an earlier 
ripening of the fruit and larger bunches and berries. 

2. These results, however, depend on several factors, among 
which may be mentioned: Variety, season, an abundance or lack 
of healthy foliage, good culture or lack of it,and the amount of 
fruit the vine is allowed to mature. 
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PLATE XLVIII.—Fic. 1. FRUIT OF NIAGARA FROM RINGED VINE; 2. FROM UNRINGED 
VINE. PHOTOGRAPHED SEPT. 1, 1897. 
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3. ‘That some varieties suffer a loss of quality when ringed there 
is little doubt; other varieties do not appear to be affected in this 
manner by the operation. Cutting back the new growth on ringed 
arms appeared to result in giving better quality to the fruit. 

4, The process is more or less deyitalizing in its effect on the 
‘vine, depending in part at least, on the factors mentioned in the 
second paragraph. It has been found in practice, however, that 
some varieties when judiciously managed may be ringed for a 
number of years in succession with little injury to the vine. 

5. Vines grown on the renewal system would seem to be better 
adapted to ringing’ than these grown on the Kniffin plan, since 
with the former more wood can be left to support the vine than is 


possible with the latter system. 


WV.“ SEEH-FERTEIRTEY’Or THE’*GRALEe 
S. A. Breacu. 


SUMMARY. 


Cultivated American grapes show remarkable differences in the 
degree of self-fertility of different varieties. Many of them fruit 
perfectly of themselves. Others form no fruit when cross polli- 
nation from other varieties is prevented. Most varieties are found 
between these two extremes, being neither fully self-fertile nor 
completely self-sterile. | 

With many varieties the degree of self-fertility is not an un- 
changeable characteristic, even when the vines appear to be in 
a normally productive condition; but varies under differences of 
environment. Many other varieties which have been under ob- 
servation show practically no variation in this respect. Usually 
when any variation in self-fertility is observed with a variety it 
is confined within rather narrow limits. In exceptional cases rather 
wide variations are seen. 

Investigations to determine the degree of self-fertility of a 
variety should be made with vines in a normally productive con- 
dition because variations in the amount of fruit which sets may 
be due to an unproductive condition of a portion or all of the vine. 
It is desirable, also, that a large number of clusters be tested for 
each variety and that the tests be made in more than one locality 
and in more than one season. 

One hundred and sixty-nine cultivated varieties were included 
in these investigations. They are classified, according to the de 


—-— 
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eree of self-fertility which they have shown in these tests, into 
four lists which are given in full in the body of the report. Class 1 
includes self-fertile varieties having perfect clusters or clusters 
varying from perfect to somewhat loose. Class 2 includes self- 
fertile varieties having clusters loose but marketable. Class 3 in- 
cludes varieties which are so imperfectly self-fertile that the self- 
fertilized clusters are generally too loose to be marketable. Class 4 
includes the self-sterile varieties. Whenever cross-pollination has 
been prevented these have developed no fruit. 

The varieties named in Classes 1 and 2 form marketable clus- 
ters from self-pollinated blossoms and may be planted alone. ‘Those 
which are named in Classes 3 and 4 should be planted near other 
varieties which bloom at the same time because when cross-polli- 
nation is prevented they either produce no fruit or the clusters 
which develop are too loose to be marketable. Lists showing the 
period of blooming of most of these varieties are given in this 
report. 

The method of testing grapes as to self-fertility by covering the 
clusters during the blooming season to prevent cross-pollination is 
certainly reliable with varieties which have long stamens, and 
apparently so with all other varieties. 

Short or recurved stamens are always found associated with 
complete or nearly complete self-sterility. 

Long stamens are not a sure indication of self-fertility because 
some varieties which have long stamens are self-sterile. 

The most satisfactory explanation of the self-sterility which 
exists among grapes appears to be that there is a lack of affinity, in 
the self-sterile varieties, between the pollen and the pistils of the 
same variety. | 

HISTORY OF INVESTIGATIONS. 

Investigations concerning the self-fertility of grapes were begun 

at this Station in 1892 and the work has been continued till 


the present time. These tests have included twelve American 
species, together with many of their hybrids with each other and 
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with the European species which are found among the cultivated 
varieties. One hundred and sixty-nine cultivated varieties have 
been under test. The tests have mostly been made in Station vine- 
yards, but vineyards in two other localities have also been under 
investigation. In many cases the same variety has been tested in 
more than one season and in two or three localities, 

Reports of progress have appeared from time to time in the 
Station’s Annual Reports and in papers prepared by the author 
for horticultural or scientific societies.’ Since the circulation of 
the Annual Reports among the fruit growers is somewhat limited 
this account of the investigations 1s presented in bulletin form. 
It includes much that has not previously been published and is 
complete to date. ‘he work has been extended year by year till 
all the standard amateur and commercial varieties of this State, 
and also many new or little known varieties, have been tested. 

Previous to the undertaking of these investigations, but little 
was definitely known, concerning self-sterility among cultivated 
American grapes. The opinion had occasionally been advanced 
that with certain varieties, especially with some of the Rogers hy- 
brids, cross-pollination® was an advantage if not absolutely essential 
to the production of fruit. It had been observed that such varieties 
fruited imperfectly or were perhaps absolutely barren when standing 
alone, but gave much better results when they were located adja- 
cent to other kinds of grapes. Although these things had attracted 


the attention of a few careful observers they were not made the 


1 Kleventh Annual Rep. N. Y. Agrl. Exp. Station, 1892: 597-606. 

Thirteenth Annual Rep. N. Y. Agrl. Exp. Station, 1894: 636-648. 

Fourteenth Annual Rep. N. Y. Agrl. Exp. Station, 1895: 320-325. 

Notes on’ Self-pollination of the Grape. Rochester Meeting A. A. A. &., 
1892: Garden and Forest, 1892: 451, 452. 

Fertilization of Flowers in Orchard and Vineyard. Annual Meeting On- 
tario Fruit-Growers’ Assn., Orillia, Canada, 1894. 

Notes on Self-fertility of Cultivated Grapes. Boston Meeting S. P. A. S., 
1898: American Gardening, 19: 666 (1898). 

2The term “cross pollination” is used in this report to designate the con- 
veying to a pistil of pollen from another variety rather than from other vines 
of the same variety. 
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subject of systematic investigation until the work by the writer 
at this Station showed that self-sterility, either absolute or to a con- 
siderable degree, is found with a large number of cultivated Ameri- 


can grapes. 


METHODS OF INVESTIGATIONS. 


THE VINES. 

The vines which have been used in these investigations have 
been generally thrifty, vigorous and in a normally productive 
condition. 

The Station vineyards, in which most of the work has been 
done, are on a fertile clay loam which favors a strong growth of 
vine. Some weak kinds, like Rebecca, have not made a good 
erowth, but most of the varieties are probably stronger growers 
here than they are on the average on land better suited for vine- 
yard purposes and especially for developing high flavor in the 
grape. 
| Although the vines in these vineyards generally make good 
growth, they are seldom too vigorous to yield well. Some idea of 
the yield that may be expected from productive varieties on this 
soll may be gained from the following statement of the annual 
yield per vine of Worden in a Station vineyard. 

Six Worden vines planted in the fall of 1892 yielded their first 
fruit in 1895, averaging about half a pound per vine. In 1896, 
the fourth season after planting, the yield was 11.63 pounds; in 
1897, 23.38 pounds; and in 1898, 18.31 pounds per vine. 


COVERING THE CLUSTERS. 


In testing a variety for self-sterility the clusters which have 
been selected for the test are covered with paper bags before the 
blossoms open. This excludes outside pollen so that if pollina- 
tion takes place the pistil must either receive pollen from its own 
blossom or from some other blossom in the same cluster. Ordinary 


manila paper bags obtained from the grocer have been used, the 
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3-pound to 5-pound sizes being preferred. ‘The smaller sizes may 
cramp the larger clusters and the larger sizes offer too much resist- 
ance to the wind. ‘The shoots on which the clusters are borne 
being still green and tender at blooming time are more lable to 
be broken off in wind storms when the large bags are attached to 
them than they are when the smaller sizes are used. 

In preparing a bag for covering a cluster it is slit downward 
from the mouth for a short distance on opposite sides so that the 
open end may include and project beyond the shoot on which the 
cluster is borne as shown in Figure 1. The mouth is then closed 
and fastened with a wired label as shown by Figure 2. In this way 
a portion of the shoot is included which holds the bag more firmly 
than when it is fastened to the stem of the cluster only and the 
cluster is less apt to be broken off. 


NUMBER OF VINES AND CLUSTERS TESTED. 


Number of clusters.— The number of clusters tested among the 
cultivated grapes varies from four to seventy-one and averages 
about fifteen to the variety. This does not include the varieties 
Little Blue, Norfolk and Illinois City. No account is taken of 
clusters which have been lost or destroyed by accident. 

Number of vines.— No exact record has been kept of the num- 
ber of vines tested to the variety. It varies from one to perhaps 
ten or more. “Probably in the majority of cases at least two vines 
have been tested to the variety. 

Tests of but few clusters.— Are tests of two or three clusters 
on a single vine sufficient to show the characteristic degree of self- 
fertility of a variety? The records of these tests give some evi- 
dence on this question. Nineteen varieties were tested by cover- 
ing only two clusters of each in one season. The same varieties 
were afterwards tested by covering a larger number of clusters. 
The latter tests gave results practically similar to those of the first 
tests except in the case of three Rogers hybrids which in the first 


tests gave only perfect clusters and in the later tests gave some 





FIG. 8.—BAG IN POSITION—OPEN. 





Ric. 9.—BAG CLOSED WITH WIRED LABEL, 
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perfect or nearly perfect clusters and also some that were quite 
imperfect. It. appears therefore that while tests with one or two 
clusters may generally give a good indication of the condition of 
a variety they are not extended enough to be received as conclusive. 
Indeed some kinds of grapes show much variability in the charac- 
ter of their self-fertilized clusters on the same vine, although the 
average results of the variety with different vines and in different 
tests are quite similar. In addition to the instances of the Rogers 
hybrids which have just been cited, detailed results in two other 
cases of this kind will be given as illustrating this feature in cer- 
tain variable grapes. In 1897 9 clusters of Antoinette were. cov- 
ered during the blooming season. Three produced perfect clusters 
of fruit, 8 were almost perfect, 2 were rather loose and 1 formed 
no fruit. Had only the last-named cluster been tested Antoinette 
might have been listed as a self-sterile variety. Twenty-two clus- 
ters of Vergennes were tested at Penn Yan in 1897. Two clusters 
formed no fruit. The other twenty averaged about half filled, 
varying from the very loose and imperfect clusters shown in Plate 
- XLIX, Figure 2, to the nearly perfect cluster, which is shown in 
Figure 1. | 
Seasons and localities— From a consideration of these results 
and others which will be presented on following pages it is clear 
that not only should more than one vine be included in tests of 
self-fertility, but the tests should be made in more than one sea- 
son and under diverse conditions of soil and climate. This has 
not yet been done with all of the varieties which are included in 
these experiments. Of the 169 cultivated varieties under investi- 
gation but 78 have been tested by the writer in more than one 


season and only 24 in more than one locality. 


METHODS OF RECORDING OBSERVATIONS. 


When the fruit of uncovered clusters was nearly or quite full 
grown each covered cluster was examined. Whenever any fruit 


was found a record was made of the proportion of blossoms which 
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had developed into fruit. If no fruit, or none but abortive fruit 
developed, that fact was noted. Plate L illustrates a case of a 
variety which produced no fruit when self-pollinated. Plate LI, 
Figure 1, shows the results with a nearly self-sterile variety, while 
Plate LIT shows how perfectly the covered clusters may develop 
when the variety is self-fertile to a high degree, 

The degree of compactness of the uncovered clusters was also 
recorded in many cases, but unfortunately not in all. In the ease 
of vines located at the Station the yield of the vine was recorded. 
In a few instances, after the blossoms had been covered the vines 
appeared to be in an unsatisfactory condition for the test as mani- 
fested by abnormal unproductiveness, injury, weakness, disease, 
too rampant growth or some other disqualifying feature. The 
records of such vines, if presented at all, are not included in mak- 
ing the final estimate upon which the classification of the variety — 
as to its self-fertility is based. In some cases it has appeared 
doubtful whether the vine was in a proper condition for the test. 
When the final estimate is based on such tests it is marked as 


questionable. 


RECORD OF RESULTS. 


The results of the tests with each variety are set forth for each 
year and each locality in Table I. The number of clusters in- 
cluded in each test is stated and the kind of stamens is given ex- 
cept for a very few varieties with which no observations on this 
point have been made. For self-sterile varieties and for those in 
which the self-sterilized clusters were on the average too loose to 
be called marketable, the yield of the entire vine, or vines, as the 
case may be, is stated to show the degree of productiveness from 
uncovered clusters. In many cases where covered clusters have 
failed to fruit, or have fruited imperfectly, the same vine has 
given a fair, or even a good yield, from the uncovered clusters. 
This is accounted for by the fact that all of the vines ineluded in 


these experiments have been located where cross-pollination could 
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occur. Plate LIII shows clusters of fruit thus produced by self- 
sterile varieties. Compare also Figure 1 of Plate LI with Figure 2 
of the same plate. Figure 1 shows the best clusters and, excepting 
one berry, all of the fruit which Brighton has produced on covered 
clusters in these experiments. Figure 2 shows a cluster of the 
same variety which was exposed to cross-pollination. 

Whenever self-sterile or nearly self-sterile varieties have pro- 
duced a good yield from uncovered clusters it shows that the vine 
was in good condition for testing. On the other hand a scant yield, 
or even a total failure to produce fruit from uncovered clusters 
cannot be accepted as proof that the vine was in an abnormally 
unproductive condition and not suitable for testing because the 
prevalence during the blooming season of a damp, cold atmosphere 
or of other conditions unfavorable to cross-pollination would mani- 
festly interfere with the setting of the fruit and reduce the yield. 
Moreover, either the tendency to great productiveness or the op- 
posite tendency appears as a varietal characteristic among self- 
sterile as among self-fertile sorts. For example, Elvibach and Red 
Eagle are both self-sterile. In 1894 and again in 1895 Elvibach 
gave a very light crop, although located in a mixed vineyard where 
the clusters were exposed to cross-pollination. Red Eagle, in the 
same vineyard, and under similar treatment, gave a fair yield in 
1894 and a very good yield in 1895. The Elvibach vines being 
mature and apparently in good health their failure to produce 
even a fair crop under the circumstances, together with the oen- 
eral record of the variety here, indicate that even were it not self- 
sterile it would be habitually a poor cropper. 

The following table gives a list of varieties tested as to self- 
fertility and shows for each variety the kind of stamens, the num- 
ber of clusters tested, the character of the covered fruit clusters 
and the character of the uncovered clusters of self-sterile varieties. 
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IS THE METHOD OF TESTING FOR SELF-FERTILITY 
BY COVERING THE CLUSTERS A RELIABLE ONE? 


The reliability of the method of testing the self-fertility of a 
variety by covering its blossoms during the blooming period and 
thus excluding pollen from other flowers, has been questioned by 
some on the ground that the conditions within the covering may 
be very different from those outside and especially that the ex- 
clusion of winds and insects prevents pollination.’ These ob- 
jections will be considered here only so far as they concern the 
work with grapes. 

Perhaps the best reply which can now be offered to these ob- 
jections is the statement that out of 169 cultivated varieties of the 
grape which have been tested here by this method 103 produce on 
the average marketable clusters when the blossoms are covered. 
As one illustration out of many that might be given on this point, 
the record of Diamond is presented. In 1892, 2 clusters of this 
variety in one of the Station vineyards were bagged during the 
entire blossoming period. Two perfect clusters of fruit developed. 
In 1897, 15 clusters of the same variety were likewise covered in a 
vineyard near Penn Yan and 18 clusters in a vineyard near Branch- 
port. Each covered cluster developed into a perfect cluster of 
fruit. Plate LIT from a photograph of self-sterilized clusters of 
Duchess and Diamond, covered during the blooming period ac- 
cording to the method under discussion, shows how perfectly the 
covered clusters of self-fertile varieties may develop. Even with 
those varieties which show some variableness in the degree of self- 
fertility under differences of environment, the results with the 
same variety have generally been quite similar in the different 
tests. 3 

Attention should be called to the fact that every one of the 103 
self-fertile varieties cited above has flowers with long stamens. 


If these varieties were able to become successfully self-pollinated 





1 Proc, Amer. Pom. Soc., 1897: 94. See also Fletcher, S. W. Reprint from 
Proc. N. J. State Hort. Soc., 1899: 12-14. 
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when the blossoms were covered, there can be no doubt that self- 
pollination occurs with all long-stamened varieties. Even with 
short-stamened varieties it cannot be maintained that self-pollina- 
tion is altogether prevented by covering the blossoms by the 
method under consideration; for in these experiments some covered 
clusters of short-stamened varieties have fruited sparingly. Fur- 
ther discussion of pollination of the grape is reserved for a future 


report. 


ENVIRONMENT MAY MODIFY SELF-FERTILITY. 


The influence of environment on the self-fertility of the grape 
has not received the attention which it deserves. In order to se- 
cure some data on this subject varieties which had previously been 
tested at the Station were tested again in other localities, 20 of 
them in the vineyard of Mr. E. C. Gillett, Penn Yan, N. Y., and 
15 in the vineyards of Mr. George C. Snow, near Branchport, 
N. Y. Much credit is due these gentlemen for courtesies extended 
to the Station and for their cordial cooperation in the work. 

Four of the varieties were tested in both these places and at the 
Station so that tests with them were made in 3 localities the same 
season. Eleven varieties were tested in 2 different localities simul- 
taneously. The results of the tests in the different localities are 
presented briefly in the following tabulation: 


Repvort OF THE HortTiIcuLTURIST OF THE 


540 


‘PID JTVy uUvy} s10M 9I}IIT JNq SAsISNIDM 
‘yoojtod Sai0Isn[O 


‘oS A[IBOT IO JOOJAOd S.10}SN][ON - 


‘OQ BJOYIVU ING BISOOT JVYMOMIOS posRIIAB 
‘joojaod 
‘yoojrod 
‘yooyI0d 


S19}SN[D 
S19}SN[O 
S19}SN[D 
S19}SN[D 
UBK UUIg 38 UL} 19}}0q APYSI[S S19isN[D 
‘ITQVIOYAIVUL ING BSOOT JVYMOUMIOS PISRIDAB S19}SN[D 
‘yOooJIod s19Isn{[O 

"O[L19}S-JLIS 

“OTI194S-JLI$S 

“O[L19IS-J[IG 

ZESL UL SB OUIBS 9} YON sio}sn[O 
"1891 ZEST Ul SB omeS 9} YONU S1ojsn[D 
‘QICBIOYIVUL INQ VBSOO] JVYAMIUIOS PosBIVAB S19}SN[D 
‘91 BIO YIVUL PI[[Vd 9q 0} VSOOT 00} SA9ISNID 
‘OIQBIOYAVU ING SSOOT JYVYMOIUMIOS PIsBIDAB S.19}SNID 
‘UB Usd 78 UVY} JovdwMOdD s10U ATYSIT]S S19jsNn[M 
"1801 F6ST Ul SV SUBS 904} YONU S10}SNI[D 


80} 


‘aIqB 

-JOYIVU 919M INQ ISOOT IVYMOIUMOS PISBAIAB S.19}SNI[O 
‘TT eI 

‘T ‘Sl UL UMOYS st sio}sn[o 9seq} JO JAoJOBABTD 


onL ‘SOlIIoq Moy B PSOULIOJ SIOJsN[I 9y} JO 9o91J, 
"£119qQ oO 

Inq pey 38Y} pue jINAy poonpoid Jeysnpo suo ATUO 

"OTLI94S-JLIS 

"OTTIO4S-JLIS 

‘PIULIOJ SoTI1eq VATIIOGB jnNq VUON 





‘SY IVULIY 





G 
Or 
g 
P 
ST 
cT 
G 
st 
TG 


OL 


g 


GG 
LG 
g 
6 


*paysey 


S194Sn[o 
roquinn 





L6ST. coer ewe ew JLOdYOuBl_g 
LOST : * uBx udod 
eggs. ccc “++ TONS 
SES ccc ttt | WOTIRIG 
LBRT Rs ees * VIO goa ers: 
yest cr -uvx ue 
ZEST ccc HONK 
LOST. oe ors JIGUHOU CI 
OSL cc -uBX uueg 
ZESL tt TOT RIg 
VORTL a oe Saad oaeIg 
GEST cccctc tt * monRig 
SES ccc WOeIg 
Teor to" Se Od UU bay 
ESL cc -uex uueg 
Zegl ccc HORI 
LOST So. * J10dqouBig 
PESL ct Cones 
LOST ele isa 6 ote ‘9 1IOdyoOuBIg 
yest ccc -uBx uudg 
rEST ccc wore 
JEST Peek ° * JiodyqouBig 
yest ccc -- uvx uuIg 
YeSt cee -* gontig 
CEST ct -+ noneig 
ZEST ccc mong 
*MO1}B00'T 


4s0} 
JO IB9X 


eeoereereeree eevee e eens 
eeoeeeeveevee eer eee eeee 


eee eeves oereoe eee ee ses 


eoeoee ee ee 8 @ Buviq 


** BUBIG 
5s ae - pULIg 
tereeeee s+ puerta 
eee + puomEIq 
‘* * puouURIg 
tees + DUOUTRIG 


ous? 20> SinM Blot 
rt Fase +> DIBA BOT 


soos ** SIBMBIO(T 
cere eee eerese ee A” ee OU TOAO IC) 
corre eee ee eee eee eee ee oe 6 SUI[VAVIDN 
Old OCuenO OLD gem hy RS 
eee reece r ee ees @ Cis lo wis oneal ee * paoou0p 


2's 0 Po 6 6 © 6 0 00 & 6 6 op 


eee e eer ee ee eee ee eee 


eoree ee ee ee eres eoee ee 


oe ee ee ee ee eee wee we 


o he mle. ss 


eeaee «8 


tere 8+ + DIOOMOD 
eee s + + DIODTIOD 
"* + TOUITO 
a. ack? - TOIT 
" BOMBIEO 
* BOMBIBO 


- BOMBILO 


dos 
cower ee . mOo1y sag 
uo sIg 
mo SII 
uoVySLIg 





“GNVN 








‘SHILITVOOT LNEYGASIGQ NI SHAVUH AO ALGIUVA FNVG AOA SAHOORY —'T[ ATAV LE 


541 


New York AGricutturAL ExpErRIMENT STATION. 


*s1ejsn[o peteaooun uo pedojeasp Jinaj ou puv peddoip spnq wossolq 94} A0J {4ysoay AQ paanfur A[qeqoidy, 





‘JOojlod S19ISNIO 


‘UB UU JV UB} 190}}0q AYYSIIS posvi9av S1ejsn[O 
‘O[QBJOYAIVUL ING VISOO|] YVYMIUIOS PISVIDAB SA19jISNIO 


‘JS9} 94} 10J 

(4) ‘O[[10}S-J[IS S1eysn{O 

‘JOojIod s1oIsN[O 

“OTIL94S-FTOS 

“OTILOS-JTIS 
*‘yoojyAod 

“OTLLO4S-JTOS 

“OTILOFS-JLOS 
“SOLI 

-19q INOJ pey iI ‘“}NAJ podofesep Jseysnjpo suo yng 

4 ‘O[[194S-J[IY 

“OTTL9YS-JTOS 

‘jOojAod JSOU[B SA9ISNIO 

‘yOoJAod S19SN[O 

“may JOS SUIOSSOTC oY} Jo Jlvy Alpiey 


UOTIPpUOD POOS UI JOU OUIA 


auoU NG PsIOJ JINAIJ VANAIOGR ouIOY 


£ oe) FT 


a° “he! Sell 


‘Q[QVJOYIVUL INQ VSOO] JVYMOUMIOS pssRAIVAV SAOISNIO 


‘yndIJ OU podofoAep s1aMOP oy} JO JyVey ynoqy 
*JS0} 9} i (4) O[f10}S-J[9g 
10} UOT}Ipuod poos UI jou osuUIA ( () O[110}8-JJog 
‘F6SL Ul SB oUlBS 94} YONI S10IsNIO 
‘O[CVIOYIVU INQ VISOOT JVYMOUIOS pesBVABAB SIOISNIO 
‘FEST Ul SB OUIBS 94} YONU sio}SsN{O 
‘f68T Ul SB OUIBS OY} Yon sisisNIO 
‘O[CBIOYAIVUL INQ ISOO] JVYMOULOS PYsBIOAB S.19ISNIO 
“O[TL94S-JTIS 
x OTI19IS-JTIS 
“O[TI9}S-JTIS 
‘JOojAied s19ySN[O 
‘pojiod ATVI PIsBIDAB S.AoISH{H 

*JS9} I0J 

UOMIpuod poos ul jou ATquqoid oUIA ‘IIMA Yes 
SUIOSSO[q 94} JO JUG. Jed OZ 01 Judd J9d CT yng 


OL 
0G 
SG 


g 
5 74 
&G 
Or 





° 


o- 


* TOT}B1S 
"* MOTELS 
*uBx Uusg 


eae: OURO ETS 
: *“Uex ued 
" moNRIS 


** TOTRBIYS 
reer + GonRIg 
= ae See -uBx uUeg 
sree Tones 
“+++ gonRIg 

Si -petee -uBx uUd,T 
Bo een tans hae > TonRig 
Sel kel er 
yee et -- GonRs 
—uex uneg 
“5s TonRg 


reeeeeees © * GOnEIG 


‘* J1odqouvig 
pene eee -* Tones 


eeeees + ope Ame 


ma rcoleneats| 
ae ee ee uoneig 

"uBx uueg 
+ GonRig 
‘ moNeI1g 
-* woes 
‘uBx uudg 


reeeeeees © + TONRIG 


feeeeeneeeeeeeeeeeae 


e@eoeereeeer ee ewe eee eee 


e@eeersreeev eer ee eeeevee 


"@eeeneveeseeeeee eens 


eee ee ee 6 BIBSBIN 
A[AVY V100L 
ALB 8100 


‘cess ATIBGA VIOOT 


"etree ATIea d1O0T 


* YORU 
YOBVUILIII TY 


oe 8 @ 


YOVUILLIOIY 
Cia) Oe Aol pury 


oeoeee 8 @ Av[pury 
oeeew 8 6 Ao[pury 
oeeee 6 Ao[pury 


* MOLSUIFSVAA ApBT 
* UOISTIYSVAA APBT 


ceoeeee e . BI[VQ Vs] 
sess + + Brraqesy 
°° soAB 
cee eee @ © sosLBH 
one eee @ © soLBET 


tees s+ promaeA 


reese s+ noe 


°° 02819 o1rdug 
** 902819 ourdug 
** 97819 oI1dug 
5 © ODBIODIE 
“95+ + ONRIODIT 
“95+ + ODRIODIT 


tees + gsaqong 


* * ssoqong 


eee ee ee @ ssoyond 


Report oF THE HorTICULTURIST OF THE 


542 























‘Q[QBIOYIVUL ING ISOOT YVYMOIUMIOS SIOISNIN Gg OTE ES ylodyouvig PY, on @, 0. 6. 0,/> yo eles albus aise’ © * ToploM 
“yoojied JSOUL[TB SIOISNIO OZ OF uy en ae Be : egestas ees “< Gaesh Topi AA 
‘joojaod SI9IsSnIO &Z OTS tt ee S 8 ENTER YOM eee eee esos 4 Hae GEMS O ODIO AA. 
“yooj.aod SsI9IsSnINO 6 At. Re ee ae "* 1011819 Ce MO ee eee reese 1010.0 oh, Sueno 2 ES DIO AN” 
‘21QVIOYIVU ING BSOOT PBYAMoUIOS PeSVIVAB SIBISNID OT PGTL Moe 2 PG Wor big’ hese nore W88,98. 0.89001 .9, 9,1 88 REET 
‘Uv UUsg 1B UY} PoJIOduIT VIOU WAV SAIOISNIO G PMT g NK Yi TAOMYOURERTE Me att ees ‘roses + SoUTIOSIOA 
‘polly Jreq jou VSVIDAB OY} WO SIBISNIO TT DRSTL ete : UeTadtegt oe eife¥s\ ee, te serene,’ core" * SOUMISIOA 

‘OIC VIOYAVUL INQ VSOO] JVYMOMIOS Suleq ‘saio}sNjo : 
poloAooun 94} SB yoRdm0d sB <ApIvoU sIOISNIO OL FEST “ccc GOMBIg “Tt = iia verre © SoTmOBIOA 
‘Q[I1918-JIVG GC L68T etexk eles ats q1odyouvig 610s bo oF Aue We 6 eis Jb, me S56 nye 0, age ie le oe WIITBS 
‘QIMOIS-JIOS -S~OL@RT + URE Weg folie teeeeeeeee © + qroTRg 
‘yooyarod ouou 4nqG ‘WMA @AT]IOGV oMOG OT COSTE states: MCT OME) tee ees ees see ee 1G rRidia she TG TER 
“yoojaied Ajavou poSvioav SIoIsnIO CG Te 7 a ROR ge ylodyourig Ce eersec eserves « (eye grids nese wee ae °° * ssnueig 
‘O1QVIOYIVU ING VISOOT JVYAOUIOS poSVidAB SIOISNION O LEST OS OTP UNS teers see cere e "9 * * ssrmueIg 


‘yoajiod S19}SN[D G FEST. pres niece e's ARO BIN OUP) eisein® i Sahat atcta™ 2 0.» sn bebois edna 88 ERC ee 


"‘yoojJIed S19}SN[D 7G L68L coesceeevee «© UBx uueg ©5600) © O) 6500.6 ek en8)0Te)2 (e789 0) 4 ie) s U0}SUI[YVOg 
‘8[QBIOYIVU INQ YISOoT JVYMoUIOS 
S19}SN[O "189} oq} IOJ MOT}Ipuood 4s0q ul 40u oulA OL C68T eoecervreeeeee oS U01yBI19 eoeeeveee ree ere ee eee ee se © & U0USUITIIOg 
*yoeyJIod S19}SN[O 8 C68T eoceeeveree & © 1011819 eoeoeeree eer ee ee eee eee eee UOUSUI[ YOO 
‘OS Ajaveu 10 yoojyiod S19jsn[D OT FEST coee ee ee eee 6 @ MOI}BIS eoceoererseeeereeere ee se ee U0jJSUITJIOg 
‘aTqe 
-JOYIVUL SB PASSBID BQ 0} BSOOT 00} BIT B SI9ISNIO ZI AEST “c°’'* °° yaOdyOURIgq “het t ttt a aajainiee “3h dSe ETE AULNT 


*31qB} 0 Y1BU PpIesBIIAB yok aSO0] S1943SNI[D ES JEST 60012 bea ete eS UBx uudg [eeceeereceeseer ses esreseeseee se & @ BIBSBIN 








*SYIVUI9IY 


pe}se} 
s19}sn[o 
requinN 


wan! 
o iq°) 
m § “U0TgB00'T ‘AWVN 
SO: 
Lar) 











‘papnjouog —'SAILITVOOT LNAUAAAIGQ NI SHAVUH AO ALGIUVA ANVG NOA SCUOOAY —'IT AIAVL 


Nzew York AGRICULTURAL EXPERIMENT STATION. 543 


DISCUSSION OF RESULTS. 


The records of the same variety for the same season in different 
localities will first be considered to see what influence a difference 
in locality appeared to have on the degree of self-fertility. 

At Penn Yan the self-fertilized Niagara clusters were nearly 
compact enough, on the average, to be called marketable; at 
Branchport they were slightly looser. At Penn Yan, Vergennes 
covered clusters averaged nearly half-filled, but at Branchport the 
covered clusters on the average were about one-fourth filled. At 
Penn Yan and at the Station, Worden self-fertilized gave nearly 
perfect clusters, but at Branchport only moderately compact. clus- 
ters. At Penn Yan self-fertilized Diana gave perfect clusters, but 
at Branchport its clusters averaged but little more than half 
filled. At Penn Yan self-fertilized Prentiss on the other hand 
bore only moderately compact clusters, while at Branchport it 
bore nearly perfect clusters. At Penn Yan, Lindley, out of 25 
covered clusters, produced fruit on but one and that bore four 
berries; 25 clusters covered at the Station gave no fruit. At 
Penn Yan 25 covered clusters of Brighton produced but one fruit; 
at Branchport 5 clusters were covered and 3 produced fruit (see 
Plate LI, Figure 1); at the Station 27 were covered but no fruit 
formed, : 

It appears from these records that some varieties show a differ- 
ence in the degree of self-fertility which they possess in different 
locations. On the other hand other varieties which were tested 
in the same season in the different locations gave practically simi- 
lar results in different localities. Brighton, Catawba, Concord, 
Delaware, Diamond and Salem gave practically similar results for 
the same variety at Penn Yan and at Branchport. Moore, Early 
and Worden gave similar results for the same variety at Penn Yan 
and at the Station. 

Some of the varieties tested at Penn Yan and Branchport were 
not tested at the Station the same season, but were tested there in 
various other seasons. In these cases the differences in environ- 
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ment are greater than in the cases which have just been considered, 
for not only were the tests made in different locations but in dif- 
ferent seasons. Catawba, Concord, Creveling, Diamond, Duchess, 
Eldorado, Empire State, Hartford, Lady Washington, Merrimack, 
Pocklington, Salem and Worden gave quite similar results for 
each variety in the different tests, thus furnishing additional evi- 
dence that there are varieties which show little if any varia- 
bility in the degree of self-fertility under decidedly different 
environment. 

Clinton, Delaware, Diana, Isabella, Moore arly, Niagara, 
Prentiss and Vergennes gave more or less variable results with the 
same variety in the different tests and different seasons. 

Taking into consideration all varieties which have been tested at 
the Station more than one season, it is seen that in a majority of 
eases the same variety shows a like degree of self-fertility in 
different seasons. In several instances the degree of self-fertility 
varies somewhat with the same variety in different seasons, but 
very rarely is the variation decidedly marked. 

But little has been done in comparing the degree of self-fer- 
tility of vines of the same variety located in different parts of 
the same vineyard. Such comparisons are not necessary to show 
that the degree of self-sterility may in some varieties be modified 
by differences in location. It has just been shown that with cer- 
tain grapes the degree of self-fertility varies under differences of 
environment. In some instances it is known to vary with the 
same variety in different vineyards, with the same vine in different 
seasons, with different clusters on the same vine and even with 
different blossoms in the same cluster. With such variable varie- 
ties it will without doubt vary the same season in different parts 
of the same vineyard, for so far as soil conditions are concerned 
different parts of the same vineyard may vary sufficiently to cause 
marked differences in the growth and physiological conditions of 
the vines. 
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MAY VARIETIES BE CLASSIFIED ON THE BASIS OF 
SELE-FERTILITY ? 


In previous reports of this work classified lists of self-fertile, 
imperfectly self-fertile and self-sterile grapes have been made for 
the guidance of grape growers. ‘The question now arises whether 
the variation in the degree of self-fertility of some varieties is 
sufficiently great to make such a classification of them unreliable. 
An examination of the changes in the classification which have 
been brought about by extending the experiments to more than 
one location and into more than one season will throw some light 
on this question. All of these discussions refer to normally pro- 
ductive vines unless otherwise stated. Care must be taken to dis- 
tinguish between variations in yield due to an unproductive con- 
dition of a portion or all of the vine and that which is due to 
self-sterile blossoms. 

Looking at the self-sterile lists it is found that Brighton, Hume 
lan, Lindley, Marion, Norwood and Woodruff have at one time 
been classified as self-sterile. In later tests they have produced 
from one to several fruits. 

Similar changes have been made in the lists of perfectly self- 
fertile sorts. ‘he following varieties have produced none but per- 
fect clusters from self-fertilized blossoms in some tests while in 
others a portion or even all of the clusters have been somewhat 
loose. Antoinette, Berckmans, JBertha, Cotitage, Delaware, 
Diana, Early Golden, Mabel, Moore Karly, Niagara, Pocklington 
Prentiss, Rutland, Worden. 

The following varieties, so far as tested, have produced none 
but perfect clusters when the blossoms were covered: Ambrosia, 
Columbia, Croton, Diamond, Etta, Herald, Hopkins, Janesville, 
Lady Washington, Leavenworth, Lutie, Marvin Seedling White, 


11t is doubtful whether the Hayes and Denison vines were in good con- 
dition at the time the first tests were made in which they were self-sterile. In 
later tests they produced clusters about half filled from self-fertilized blossoms. 
With these exceptions the vines in the self-sterile lists have shown unvary- 
ing self-sterility so far as tested. 
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Mary Favorite, Mathilde, Metternich, Monroe, Opal, Poughkeep- 
sie, Profitable, Rochester, Senasqua, Shelby, Telegraph, Winchell. 
In the lists of grapes which give somewhat loose though mar- 
ketable clusters, when self-fertilized, and of those which give clus- 
ters too loose to be called marketable, certain varieties have given 
somewhat variable results in different tests, in some instances 
showing as great variation as in any of the cases cited above. 

It has been shown on preceding pages that in certain varieties 
the degree of self-fertility is not unchangeable. Its limits, there- 
fore, may not be defined with mathematical exactness, yet with 
rare exceptions its variableness in any variety is confined within 
rather narrow limits. Not all varieties have shown marked differ- 
ences in the results of different tests. In fact in the majority of 
cases the results have been practically similar with the same variety 
in different seasons and different locations, so far as tested. A 
classification based on such tests as have been reported above will 
show with considerable accuracy the normal degree of self-fertility 
of a variety, although the limits of the classes will necessarily 
be somewhat variable. Such a classification is given below. It 
is probable that slight changes may be made in it after further 
testing of these varicties. Other varieties may need to be trans- 
ferred from the lists of self-sterile to the list of imperfectly, self- 
fertile sorts as has already been done with Brighton, Lindley, 
Kumelan, Marion, Norwood and Woodruff. [or all cultural pur- 
poses, however, such grapes may: still be considered as belonging 
to the category of self-fertile sorts. Changes from one class to a 
widely different class, as from the self-sterile class to either of the 
classes of grapes capable of producing marketable self-fertilized 
clusters, are not to be expected. In other words, it is believed that 
the classification as given below is on the whole sufficiently reliable 
to serve the purposes of grape growers who are seeking information 
as to which varieties are able to produce good clusters of fruit 
when planted alone and with which ones cross-pollination is neces- 


sary to the production of good clusters. 
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In the following classification the varieties are arranged in four 
classes according to the average character of the clusters which 
have developed from covered blossoms on vines in apparently nor- 
mal condition. In cases where there is doubt as to whether the 
vine was in proper condition for the test the name is followed by 
a question mark to indicate that the classification is doubtful. 

Class 1 includes varieties which when self-fertilized have formed 
none but perfect clusters and those with which the clusters have 
varied from perfect to somewhat loose. 

Class 2 includes varieties which when self-fertilized have on the 
average formed marketable, although not compact clusters. 

Class 3 includes varieties which when self-fertilized have on the 
average produced clusters too loose to be marketable. This class 
has a wide range. It extends from the varieties in Class 2 with 
clusters not too loose to be marketable, to Class 4 which includes 
the self-sterile sorts. There are varieties in this class which have 
on the average produced self-fertilized clusters nearly compact 
enough to be marketable, some being rather compact, but others 
being loose. At the lower limits of the class are found varieties 
which usually fail to produce fruit on covered clusters but 
which occasionally have borne a few scattering fruits when the 
clusters were covered. 

Class 4 includes those varieties which have not produced any 


fruit on covered clusters. 


CLASSIFICATION ACCORDING TO SELF-FERTILITY. 


Class 1. Clusters Perfect or Varying from Perfect to Somewhat Loose. 


Ambrosia Hopkins Opal 
Antoinette - Janesville Poughkeepsie 
Berekmans Lady Washington Pockington 
Bertha Leavenworth Profitable 
Columbia Lutie Prentiss 
Cottage Mabel Rochester 
Croton Marvin Seedling White Rutland 
Delaware Mary Favorite Senasqua 
Diamond Mathilde Shelby 
Diana Metternich Telegraph 
HKarly Golden Monroe Winchel! 
Etta | Moore Early Worden 


Herald Niagara 
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Class 2. Clusters Marketable; Moderately Compact or Loose. 


Agawam Early Ohio Little Blue 
Alice Karly Victor Livingston 
Arkansaw Edmeston No. 1 Marie Louise 
Bailey Hlsinburg Mills 

Big B. Con. Hivira Missouri Riesling 
Big Extra Empire State Norfolk 
Brilliant Hsther Olita 

Brown Fern Munson Paradox 
Burrows No. 42¢ Glenfeld Paragon 
Carman Golden Grain Perkins 
Catawba Hartford Rockwood 
Caywood No. 5) Highland Rogers No. 13 
Centennial Hopican Rogers No. 24 
Champion (Cortland) Illinois City Rogers No. 32 
Chandler Iona Rommel 
Chautauqua Isabella Shull No. 2 
Clinton ; Isabella Seedling Standard 
Colerain Jefferson Triumph 
Concord Jessica Ulster 

Dr. Collier Lady Victoria 
Duchess Leader Wheaton 
Karly Market Lindmar Witt 


Class 3. Clusters Unmarketable.1 


Adirondack Dracut Amber Northern Muscadine(?) 
Alexander Winter Eumelan Norwood 

Amber Queen Geneva Pearl 

Beagle Gold Dust Roenbeck 

Big Hope Hayes 2Ross (Gov.) 

Brighton Lindley Thompson No. 5 
Canada Marion Thompson No. 7 
Canonicus Nectar Vergennes 

Daisy Noah W oodruff 

Denison 


Class 4. Self-Sterile. No Fruit Develops on 


Covered Clusters. 


Aledo Elvibach Montefiore 
Amber (?) Hssex Oneida 
America Faith (7?) Red Bird 
Aminia Geertner Red Eagle . 
Barry Grein Golden Requa 

Black Hagle Herbert Rogers No. 5 
Blanco Hercules Roscoe 
Burnet Jewel Rustler 
Clevener Juno Salem 
Creveling Massasoit White Jewel 
Dr. Hexamer Maxatawney (?) Wilder 
Eaton (?) Merrimack Wyoming ; 
Hidorado 


VARIETIES SHOULD NOT BE PLANTED ALONE. 
These investigations have a practical bearing both on the selec- 
tion of varieties and on their arrangement when planted. ‘The 
self-sterile kinds cannot be expected to set fruit when they stand 
1JIn cases where the vines were not in good condition throughout the test 


the classification is marked as questionable. 
2 Further testing may show that Gov. Ross belongs in Class 2. 
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alone. Plate L shows what was left of covered Eumelan clusters 
at the time the fruit ripened on the uncovered clusters. It is seen 
that not a fruit developed when the Eumelan was compelled to 
depend on itself for setting fruit. Herbert and Barry likewise 
fail to fruit when dependent on their own blossoms for pollina- 
tion. Brighton does but little better. The best results which its 
covered clusters gave in these investigations are the three clusters 
shown in Plate LI, Figure 1. But self-sterile varieties may produce 
well formed clusters when located near enough to other kinds of 
grapes so that cross-pollination can occur. The clusters of Her- 
bert and Barry shown in Plate LILI, and that of Brighton shown 
in Plate LI, Figure 2, were borne on vines which were located 
favorably for cross-pollination. 

The varieties which are named in Classes 1 and 2 produce well 
formed clusters of themselves. The covered clusters of Duchess 
and Diamond illustrated in Plate LIL show what. perfect clusters 
may develop on varieties in these classes when the blossoms are 
self-pollinated. The varicties named in Classes 1 and 2 may there- 
fore be planted alone without reference to cross-pollination. 


DATES OF BLOOMING. 


The following table is given in order to assist in determining 
what varieties may be used for cross-pollinating the varieties which 
are named in Classes 38 and 4. It shows the dates of blooming for 
vines in the Station vineyards only. Where but one date is given 
it shows when the first blossoms opened. The second of two dates 


shows the close of the blooming period.’ 


1The grape usually continues in bloom from six to ten days after the first 
blossom opens. The time from the opening of the first blossom till the vine 
comes into full bloom, that is to say, till a large proportion of the clusters are 
blooming, varies according to temperature conditions. If the weather be 
warm, it may not take more than from twenty-four to forty-eight hours. 
If the weather be cool, it will take a correspondingly longer time. The con- 
ditions of temperature, therefore, determine largely the length of the period 
of bloom. Millardet has shown that it is the temperature and not the degree 
of light which influences the rapidity of anthesis of the grapé. Anthesis 
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It is important to note that the vulpina species (riparia Mx.) 
is the first to come into blossom, see Clinton and the hybrids, 
Canada, Clevener, etc.; the estivalis species comes next, see its 
hybrids, Ulster, Mills, etc.; afterwards the labrusca species comes 
into bloom, see Concord, Isabella, ete. 


begins when the temperature rises to 15 deg. to 17 deg. C. (59 deg. to 62.6 deg. 
Fahr.), and at 25 deg. C. (77 deg. Fahr.), it progresses very rapidly. As the 
temperature falls again, anthesis is retarded till at 15 deg. C. it ceases. See 
Essai sur L’ Hybridation de la Vigne, 15, 16. Paris: 1891. 
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EXPLANATION OF PLATES. 
Puate XLIX.— Fig. 1. Vergennes self-fertilized ; perfect clus- 
ter. 
Fig. 2. Vergennes self-fertilized; imperfect 
cluster. 
Fig. 3. Vergennes open to cross-pollination. 
Prate L.— Humelan self-fertilized. 
Prats LIL—Lfig. 1. Brighton self-fertilrzed. 
Fig. 2. Brighton open to cross-pollination. 
| Reduced one-third. 
Poate LIL— Fig. 1. Diamond self-fertirzed. 
Fig. 2. Duchess self-fertilized. 
. Reduced nearly one-third. 
Pirate LIT.— fig. 1. Herbert. 
Fig. 2. Barry. 
Reduced nearly one-half. 


Report oF THE HorTIcuLTURIST OF THE 


552 














1 Ajue 04 74 eune 9 eune 9 eune 9L oun sai oune 0% eune bs 060 © w een beeves €5 08 @h on 6 6 60 8 6 * Jo{SoyIoy 
ve 6 oune — oune zz ouny co oune Dr eat ak ave SF Sp ee Line + ssrpuorg 
¢@ <Ajnf 0} Fe eunL @ oune G@ oune S—T oun 6l eunr og eung <‘"'"’- eee ate Pret oF ee - + WoISurTyood 
g Ainge 03 SZ oune 7, eune 9 eune 61 oun 61 oun ao oune 6. 0.0 e S6'Cee aFs CS O16) e 6 0 6 LENE abe le O.6@ h POOMAON 
g AjnE 0} FE eune 9 oun SI eunf LI eune 0% oun . . C6 Bik CC Se wee ee ese UT a Are ee pace BIBVSBIN 
qT Ajng 0} Fz oune 9 oune - oun ST oung 6L oun Tee ULL (Sa Oe ae nih Papa Po ke ght at th! ** ATIVAY V1OO;L 
\: Aine 0} &Z oun 9 oun TL oun SI eune LT oun 1Z oune Dead Sater eae) byes (6.16 ake © oe ('6. 6 # aye aane Tas ue-- 6 dO1UOTL 
re Aine 0} FG oun 9 oun ys ST oun 61 oun IZ oun . a We © € 40 8 0 6 e608 0) 5 6.6. 5on 216 6 8 e aS . Ao[ pully 
T Ang 0} FZ oune 1 oune Oc oune 6L oune Pe COU fi eo fogs co oe ee Pere UOJSUIGSBAA APB'T 
aes pS abla 6 oung OZ oune LT oune SP Pe ae ee see e eee ees Shs sis slene sie e.e eo 8 6 Apey 
L Aine 0} ¢7 rouns G oune g oune OT oung JT sung STeoun pf ee Re Ae ae wield ate teeeeee s+ orssor 
7 Ajnf 0} 9g vune GL oung 6 oune co oune 6L vung OF OUT fis oN yas ts ns ee Be weiss - + qossoyor 
G Ajng O1LNeG oun ft? a - oun ST oune LI ounge IZ ounr Sete: OsuT Mn Rate Levelarelela_sitecetais (stelp akate ahistte * + BlloqRsy 
pi Aine 0} 83 oun OT oune {ez ouns 61 euny or oun Se ©. 8m 016 4 610) Sas Sie Bite 6) O10 6, 816 aS One tee « We ro te BuO] 
sha oe L oune 0% oune 0% oune TZ ounr ore eee (0) 6 6a )snele 6.4 B10 4) s <a. @ ee 0.0 ee 6 ts purlysip 
G Ainge 0} re oune 9 oun 9 eune 61 oune 0% oune TZ oun O20, ee) Ce Le eM ee weer ee ee ao wie ore ih 6,0) 6 8. soABy 
yi Aine 0} 0% oune F oune SI eune Lt eunsr 0Z oun eo ceee ere ee ee ee eee oc cn « e 6 o 6 jes pilojyIBAL 
G Ane 01 3 oune 9 oune ST oun 6L oun 0% oune ‘4 = 2 a ere 6 Oe «8 ee ee ee ee uvjomng 
Gc Ainge or T Arne 1 oung 6 oung QT sunran 22-OUR Lf) 2a Soe: #8 i ae a ** o1B1g edu 
g Aine 0} GZ oune 9 oune ST oune aT oune Bo oune ° eevee ee © 2.6.6 a. 6 Che).oon Sa ee oe = © <e 0B 
G Aine 04 Sz oune 9 oune 9 oune 0 eune 0% ounr A eune eevee eveeve . Ooraneeas eo 6 8 « € 6 6 80 oe ssoqong 
7 Apne 0} Fo VuUNnL 9 oune - oune OT oune 6L sung Tr CULE. ot ee Sia re ont en eee + naxoom09 
Tt Ang 0} 6 vung a2 Bunt OP OUND Were ee ae cee - + qordmeyp 
e Ang 0} FZ oUuNnEL g9 ouneg IL oune 0% oung 6L oune ee.0Un (cs Mur? Beco oo im iad ee ie * ° ° [BluUe}0IH 
z <Ajng 01 FZ 9uNnE 8 ouneg 9 oune 6L oung LL oung Iz oung yg ree Ne EELS eraser 1s 5s BQMRTRD 
¢ Ane 0} FZ euNnL 9 oune G ouner Oz oung 6 vung ec ounr ott tt SA ee or eee ee - + young 
g Ange 0} FZ ouNnEe y oun yd oung 6 oun GT oun PT ih ego eee a Sg Mat - mos 
qt Ang 03 Eg 9uNnL g oune g oune 6L oung JT oung Oz OU Lette k ar itn ie eae ee eee - + <1RVq 
qT Ang 0} TZ vune 9g oune ~ oune SL oune LT vung SL oune oes eee OR AS) Sa mnie ve 3 TOS) aot UL ye 
¢ Aine 03 SZ oun 9 oune 0% oune 6L oune ive oune eoeeree @ 0.0. ot 6 00-0 6 © 86 € im 08.4.6. 09" 8 ie UBMBSY 
“L681 “9681 “COST *P68T “S681 “O68T 
*) GaVAUNIA 


‘Sadvaxy) FO DNIWOOTG JO SALVG 


553 


New York AGRICULTURAL EXPERIMENT STATION. 


oeeveerere ee ee ee ee @ 








HecsunT Ols0 L oun 1. AIRE 01 9g, SUL Cat OUl Pa OLN eee oti oS eee °° JUBTIT[TIg 
9z ounr 01 0g oune F A[nfoy}szoune ———— 9 osuNne Gp euNnL GT SUlLC? “Coan fe ee MEA SCRE SON AD Fk hS | 
6Z ounf 03 0g eunfg g AlN 01 gz 9UNL OL vuur Ocuunr 6L.ounl: co Suu Pg Gay ee °° g[sBeq YOR, 
Jz oung 01 og ouNnF Gg AlN 0} gz ouNnL OT oun (= ee eee °° g[38Bq YOVl_ 
6g ounr 03 TZ ounr oT AInfoyE AMF yY ounfe gTeuNnL sereretaomeneseese A OS NN SE * edo sig 
T Apne 0} Fe ounL @ Ainge greunr gy vune fo age iy tae ee ‘' * BIIEX Sig 
L Aqne 0} &Z oune “y. Ajne S oun oy ounr coe ee ee ee ee ee sere eee ‘m0D zee sIq 
GZ oun 0} OT oune Z Aine 0} 9Z oune G oun 9 oune Pe . Byleg 
LI oung 01 TT ounr EZouNnfo GT oeunf Y9~G Len POkIUN Ss itn ie iie ie ee  ee SUBVUIYIIIG 
Og ouNnf 0} E—T cuUnLe JT AlNfoyTZounf g vune gE uN QPSuul VOPSURL SQPeUNl nl on ane ee a SsBI_ 
Oc sul Oy oT eunsr =OgouAnr oy yc oun O° oun *pooune {oe vuNl ee edhbtetar tteimtd aol NS PS 
I Ajne 0} GZ oune i Aine? 0} g Ane ZL oune Sand ence Pala coe ee eres eoeeeeeee oeee 8 8 ATV 
6T sung 0} g—T euNnf QgsUNnfLoyFeounf F vunfe g sun Se aa ae ee - * MBSUBYLIYV 
POU CeO Ol uur “Ve vUui or roeull, of eu, = os ee ee eee Be ee eee ein aiglgem alia es 
Iz oung 01 Gf oungr ogounfoyFeounfr F ounf Gg ouNnf fount CLOG: FTE OUNLE  ot2y cs nc nacasepetie een ee eee 
Meeoun fares dunt -o SajePoros oull *O°IUNt “QVoOunt ee ee ae 0 ee ee ae a 2 ee ek ata 
OZ ounf 01 GT oung Z% Alneor.FZounr g oune ¢g oUNE JToUNe LTesuNL PR COPCTRELU (> a 6.91.8 moked aan aoe * BISOIqUIy 
OZ ounf 01 GT ounr zg AlneoYFZounfr g suNne gE oUNnF LToUnfF LT ovuNnf 0c ouns PP PAI PRES ED AEG ese * IaqUy 
ez ounr 0} eT ounf F Apne oy FZ suns 7 souny ~STeUne -GEOURL <EGOUNL 2 oAA8 ue meen teee * OHV 
OZ sui peolt ey, cult “Ooovunl 0} eZ count “Q.0unf “P-sUnl ee ke ee Sans aes) PULL AD meee no es I 
Gz ounf 0} 9T ounr g ANF oOygzZeune g s9UNnF 4 UNF Qeeunf Oz sun, ELM she EGO, Ey Geld : * OpelTV 
Of ounf 01 gf DUNLF OgIUNLoyEzounfe g sun, Ne SS a RR th tl Mca ie ee NL eA 
OZ oun 0} GT ounL g ANE oVSzZouNL g Sul GQreuly 'OZoute "eg oudl Oa oy | AB BOOTIDY, 
“S68T “L68T “9681 “C68T “PEST “S681 *C68T 








og ounr 0} Tz oune 
Tt Amp o} Fz ouns 
T Arne 0} FZ ounL 
T Arne 0} Fz ounL 
Og eungf 0} ST ouNnL 
og eunf 0} gz ouns 


G oune G oune 

- oune 
g oune 9 oune 
G oune 9 oune 
9 oun 9 oune 

e ounr 
g oune - oune 


oT 





‘8 GUVAGNIA 


ounr 
oun 
ounr 
ounr 
eune 
oune 
eune 


LT oune 
LT oune 
LT oune 
LT oune 
6 une 
GT oune 
LT oune 


a oe ee 
ooooooOeOewq“q@®~ouoaaemaenmDma=qy>W0wmamaePeeeeeemm,L,eeee esses mow | )—0oc_—_0__—_—eee 


oz eune 
ST eune 
Tz oune 
LT oune 
Tz oune 
ST ounr 
Tz oune 


“ee eee 


ooe vee 


ereeee 


ooeeoeeveeve eer eer ewe eee eee ee ee & 





enn 8 eS et ee ee eee ee 
Sa SSS sisal sesislSsaesatasey 


z Aine o} 0g oung 





°° Taplo MA 
cose ws Polls «es 19) 6 6 sre oe * * JNIPOOM 
eevee ere rere ee ee ee ese * * [JOTOUTLAA 


© JODITAL 
* * SeUMdS10 A 


eeoerererevnee ee @ 


eeceoeoeren oe eeee ee eer ee eee eee oe °° IoIsIn 


°° meleg 


Report or THE HortTicuLTuRIst OF THE 


554 


9G 
OG 
IG 


=G 


Aine 
oun 
oune 
oun 
eune 
ounf 
oun 
ount 
Aine 
eune 
eune 
oun 
oune 
oune 
AINE 
oun 
oun 
oune 
oune 
oune 
oun 
eune 
oun 
oun 
oune 
Atnge 
oune 
eune 
oun 
eune 


oune 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
ounr 
oune 
oune 
oune 
oune 


oune . 


ounr 
oune 
oune 
oune 
oune 
ounr 
oune 
oune 
oune 
oune 
ounr 








y Atneoyg Ane CEeont e-exce  CGESUDL, LO Cun ee * SINQUISTA 
F Ane o} Og suns OLear OC PUBL OF OUR Te ee eee “7 8 * Ope.lopla 
7 ee EOS OT CUNT SOy SULLAIUOOURl sewect oem a eee l ‘ON UojsampaA 
i Aine o1ezounre F oung F eunfe = ——————- _ ———- eee e eens sete ee nee “IOI A AyIV A 
Oe Buti 01-C7 SUN +O) SUL PalPsOuUDl: LT GURk 6feUNhE ss eee * o1go ALIVA 
og ounfoyEezounr F sung F UNE YTouNnG YAToune gy vune oes = SRE SL as Hee 
Gg Ange 01 0g ounL TL eunge ——— —9s —————— SS 55° °° Dai ene °° * Taploy A[IVT 
He aunl.0} 7z 00nf . Pp Suur, Gr sune sleunr Lpeangt;, o¢eunt * lequUy WwoRIG 
RPEATIN(CON TA Lilt wpa OTE Mer) ELE (generat earn geen is ie a * * TAUBXeH ‘Iq 

Ce ATLL Lette Pee WWOUIEL (0 oe eerereeceeee eeepc Fm Te ts ee oe * IeyoDO “aq 
og ounfroy,Eezounf Gg oungf F SUUNC--CLOUSOPeuUnEs 0S eun he ere eee BIBT 

og oun Leen t «OF SUN *GROURRY Co OUUE Berra i ah * * puouviqd 
Go ANI? 01 07 JUNC Go eure OuOUunr ST eUnT. (OL OUN Cl me Ft eee ae ep 
wis A el iP oun 0Z oun 61 oun TZ oun oeoeeer ere se see ee ee ee ee ee ee ee ASIBgd 

F oune Todt 2e-d0n FOZ ouu 0G eun ge Peter ere> a sea) as * * 103019 
e <A[nfeor9zgeunr —— 9 oung sfounfg g¢gfoung gzounr “""***""" ever ce 2: Suljesoip 
(2 ouuL-0} SF oun f ze oun [) OUnf SPoOUnr™ {pcunE, OZ oun. “ere sor eter eer sees * * 8881109 
Of Sit 0) $e-OUN Ce ae enn ern eet eae * * BIquin{top 
ee RIN O} Po OUMN ene OUI [pele geet Ae eras eee HUFL SAI ee PSS ‘ * UIBIVlOD 
FZ ounfo.GpTeune ez Av T vung greune QTeunfr gpfeounr "°****""*: oP ah Fill ° * WOJUITO 
FZounfror.etTounr gzAvyw T vung groung Qpeune gcpeunr ******': oY fen te cae * * JaUIAI[N 
Te AI(01 $2 CULE wap PUTS (OVOUNl eae ee ee re yee rsyae .¢ - Bn UN PineUp 
Z Ajne 01 ¢Z ounL e@ oune G oune . eee eer errr ee eses ee Ie[puByO 
OS oul FO; [eo CULL hss PUNT 7 SUN ee er rn Oe met OE PES ** gordmeyp 
og eunfoi0zeune 6c ABVIN G OUNF gToUNnE yTeunre Ogeoung “"""""*""" sees "*Q0 ‘OAT POOMINng 
Pe AOS AMY ee aa Lec Tr. OUL fe rc er ee Ea re rege ress Ue 
eA OLoe oun lenge sunLl > COLOUnL 0g CUNL GLeung ~ [7 oun fs tet sot at estes * * snormoueg 
Qf aunt 0127 ounL es aunt > goauny ST eunr” LEeunge* spounyp iy Soo utt eer ge ta “2° * BpBUBO 
OS aun fOF 07 CUULr Lp eu fs OVOGn Lf ) =a ee een a ag - °° UWMOIG 
Te MOL OVSe BULL tree oO SOUT + GT OUNL Geant’ oo Cun late eee eae Ae “ * Que [Tte 

“L681 “968T “G68T “F681 *S68T ‘C68T 














‘panu1juoyg —Q GUVAUNIA 


‘panuijuog —SHdVUL) JO DNINOOTY AO SALVG 


555 


New York AGRICULTURAL EXPERIMENT STATION. 


LG 


oune 
ounr 
oun 
oune 
ounr 
oun 
oun 
oune 
oune 
oune 
oun 
oun 
oun 
eune 
eune 
eune 
oun ef 
oun 
Aine 
oune 
oun 
oune 
eune 
oun 
oun 
oun 
oune 
oun 
oune 
oune 
oune 
oune 
oun 
oun 
oune 
eune 
oune 


ouns 
oune 
ounr 
ounr 
oun 
oune 
ounr 
oune 
ounr 
oune 
oune 
ounr 
oune 
oune 
oune 
oune 
oune 
oune 
oune 
ounr 
oune 
oune 
oune 
oune 
oune 
oune 
oune 


oun 


oune 
oune 
oune 
oune 
oune 
ounr 
oune 
ounr 
oune 


g Ane 0} 0g eune 
9g oun 0} OT ouNnL 
p Apne o} 9g ouns 
Tz oun 0} OT ouNL 
g Apne 079g ounL 
y Ane o} FZ ouNL 
Og ounL Oo} Tg eunL 
AINE 0} 9g ounL 
AINE 0} ¢Z ounL 
Aju 0} 9g vuNne 
A[ne 0} $Z ounL 
Ayn 0} 9g ounsL 
Ayn 0} 8z ounL? 
Ayn 0} FZ ouNnL 
Fo oUNE 0} FT ounL 
g Ang 07 FZ ounL 


QO HHAN 


p Ane o. 9g ounsr 

g Ajne 
@ Ange 01 0g ouNnL 
Og ouNL 0} Fz UNL 
Og UNL 0} Fz oUNL 
@ Ane o} ¢z oune 
OS OUNE 0} FZ UNL 
Og UNL 0} eg oUNL 
AINE 0} gz ouNL 
A[nf 0} Og ounL 
AINE 0} Fz UNE 
A[NE 0} Og ouNnL 
Ain 0} gg eunL 
Aqneoyg Apne 
Og ounL 0} ST oUNL 
Og ouNnL 0} Tz ouNnL 
@ Ange 01 ¢z oung 
OS 9UNL 0} FZ OUNE 
8g oun 0} Oz 9uNL 
9g ouNL 0} OZ OuNnL 


HHHN OO 


9c AVIV 
Ge oung 
AVW 
- oune 
8 oune 

AVI 


ounr 


NN 


oune 
oune 
oune 


ABIL 
oun 


ap) 
way C10 SH 


reOotomo WOMOOWMANRHONSO 


6L 9une 
Gq ounce 


TT ounfe’ 
ST oune 


s— ounr 
ST oune 
ST ounr 


gt oune 
ST oune 
TT oune 
sq eune 
oz ouns 


6 eune 
FI ouns 


sp oune 


6T ounL 


LE oune 
yp eune 
GL eune 


sy oune 
LT oune 
ZT oune 
JT vung 
6T ouns 


oz oune 
GT oune 


eT eune 


Ie vung 


cz ounL 
ST oune 


OZ 9UnL 
6T ounr 
cy ounr 
oz eunr 


200 |W ke HMO oD Hw 
o 
a 
= 
ar) 


10 NSH SH SH 
ie) 
a 
> 
lar’ 


HOD © 6 HOD NI OO HH © OD OD GD CO SH SH 


6T oune 
St oune 
ST ounr 
ST oune 
ST oune 


Tz count 
ST oune 
ST ounr 
0z cunt 
6T oune 


ct oune 
st oune 


6— oune 
gf ouns 
ST oune 


6 oune 
GT eune 
LT oune 
LT eune 
sy une 


1T oune 
1p une 
1T oune 
6T oune 
6T eune 


Gi ounr 
ct oune 


st oune 
ci oune 
6T ounr 


Tz une 
Tz oune 
oz eune 
ST eune 
ST oune 


Zo oune 
cz ounL 
0% oune 
Tz oune 
0g ounr 


sT oune 


1p oune 


Tz oune 
LT oune 
ST ounr 


oeoeoeoere er eee ee 


° * * JIOSBSSBIN 
* MOAR ALIBI 
ee eee BUI[psI9g ULALBYL 

sees °° TOLBIL 
* @SINO'T olIvyy 
°° * [PGR 
‘ee Rng 
* MOISSUIAIT 
°* mig 94IT 
oee ee eee eeeeee eenvee oe ABUpuUury 
‘ * TVIOMUIABI'T 


eeoeceeee eeereee . eee 


°° TTeMor 
° * o[[[Asouve 
* SUI[PIBG BI[IOQ VST 
ht Soquaascyais gtaneatnte sees + + BOOT 
* AYO SOUT 
°° surydoy 
°° uBoldoy 

So[hd19 RL 
° * JIeqIeRL 
Tove wir ORE eer -s +) DreIleH 
eoeoe eevee e eee eoeee ee eve e °* plojsjTAIe Ay 
* UIplopH UletH 
** Uretgy Weplop 
ee . * isnq ploy 
* * plesueTH 
Ce eee BAOUO*) 
eNeleneiel stele e376 sels oes Me SAO res 
oy U5 * TOSUNY Uloy 


Retin eecels ee rly wk ele “met 


seeeee ee pad 
Wea EE “8+ JaNIST 


°° xossq 
* BIIAIN 
teeee + GORQIATEL 


coeoevr oor ee ore ee ee ees ee 


ceeoeoeereeeee ee ee ee sw eee . 


Report oF THE HortTIcuLTuRIST OF THE 


556 


14z vung 
1@ vung 
oune 
oun 
oune 
oune 
oune 
ounr 
oun 
oun f 
oun 
oun 
oune 
oune 
oune 
oune 
oune 
oune 
oun 
ounr 
oune 
oun 
oun 
oun 
oune 
oun 
tT Ajne 
oune 
ouner 
oune 











“panurjuog —Q CUVAUNIA 
‘panuyuog —SHAVUH JO PNINOOTY AO SALVG 


Go JUNE 
oz eune 


0g euny’ » 


0z ouns 
oz ouns 
Iz oune 


Tz oune 
0% 9un Lf 


0g oune 


ST 9un f° 
ST oune 
OZ 9UnL 
Iz oune 


co PUNL 
LT oun 
LL sung 
co VUNL 
0% 9UnL 
Of] 9Uun Le 


ez ounr 
ST oune 


LI oune 


1g oune 


0} OT cunr F Ainforogeunge g suNnF 9 oUNnL SLTosuUne —— 
0} Qt eung g Ameo} FZ ouns 9 eunf QOgosunfe Gf xuNnL 
0} OL eunLG O_<euUNnfoYFZoUNnL Gg oUNnL g OUNE gToUNEG yTounes 
0} OT 9uUNnf Qg_e2uUNnLFOoOLFZOUNL CG oUNnL G OUNL SgTounfF )ToUNEG 
01 GT oung ¢ A[NfoOLFZouUNnF g OUNLF Eg OUNLF gTouneF JT ouNnE 
0} 9T cung fF Ameo} gz ouns g9 9unf g¢gfeunf 67 9unL 
0} gE ounf Fy Apne 0, EZ ouNL 0 Oe ee 
0} GT oung ogeunfo.Egzounre F ounfe g sune —— 

0} 9— ounf gf A[NFoOYgZeunF g sUNLE g OUNL YQZsuUNne ——— 
0} OT oung F AlnFoI1gzeunfe g osUuNnLF g OUNF STouUNnEF FE, oUNnL 
0} 9T 9unf [T A[nfeoygzounfe 9g oUuNnL F OUNL gLoUNnEF ET ouUNEG 
0} Gf sung g A[neo.ezounr g ounf gc oungs ———— —— 
0} $f 9unf QOg2uNnLoyEzounfr G ounf Gg oUNF GLexuNnF JToune 
0} GE eunfr g AlnfroyEzeunr Zz ounr » sung —— ——— 
0} €—T Pune QO_euNnLoYFeZoune F ounfe ¢ ounf JToune yToune 
0} Gf eunf OgeuNnfo}yTZounr EZ ABN g OUNLF QTouNG yTouUNE 
03 9—T eunr g A[NFOYHZounF g oUNF » oUNEF SgTouNEF gE, oUNnEG 
0} Of OUnf g A[nFOLgZeUNL Gg OUNF 9g ZUNE ELouNnF ETL >9UNEG 
03 9—T eunfr g Ane oY9gZeune _ ———_— —————— ———| ————— —— 
0} oT eunf fF A[nfo}g ANF g ounf F oune OgounF ET ouNE 
0} €—f PuUnL QOgevuNnfo}EczZoune Ff ounfF Eg OUNF gLeuNne JTouNES 
0} €— GUNnL OE e2UNnFoO}ZZounr Eg oUNLF Eg Z2UNF GLounf Groune 
0} Of 9UnfL Z AlNFOLYOZounL »Y oUNnF Gc suUNF QZzoUNnEF ET oUNL 
0} FF 9UNnF O_ouUnLo}yEgzounfe fT sung g ounf groune yToune 
0} $f PUnfF ¢g AlNLOLFZoOuUNLF CG suNnEG ¢ ounr gQogoungr GT ounr 
0} 0g CUnL FF ANE 019% ouNL 6peunfe 67, oune 
0} €¢2 euUnf ¢ A[NfFO}SzZeunE g sUNnE g sUNLF OZeuUNLF ELoUNnEL 
0} €— eUnf JT AlnfoYFZounf g ounf F ounf gtouner JT oune 
0} Gl eunr ¢g ANE oO LOZ OUNEL @ oung gpounr sTeune 
0} 9T eunf F ANE o}y}gzounf g ounF ¢g osUNEL SLounfr 6], oune 

"S681 “L681 "9681 "C681 "POST “S681 


*668E 


e@eeoeeeeeeee 


e@eeereee eee 


@eevnervpee ee 


@eeveeoeee oe 


te eeeeeeeeeee © + Qoagogy 
ee + + r9UTUIOy 

©.‘ wi teh ape) 994.9 oe ‘ON suaboey 
eiema at ea Lan wuel™ ire ‘ONT suaboy 
rea ee "eT ‘ON suabory 
ately sisies es oe G ‘ON suaboer 
rete eeeeee © © HQQqUO0Y 
* * pOOMYyDOy 
Ce * enboiy 
ee ececese eee aseq poy 
°° pllg Ped 
AT phe ++ ++ pig poy 
* * 9[qe] Fold 
* * TOVSUIPYIOg 
* ° gsuryiedg 
[1Bv98g 
* * TOsBIBd 
sttteeeeees © © yopRIEg 
veeeeeeeeeee © © BnIaNO 
* * BUlO 
** QUIPBISNAL UloyION - 
re eeeeees © + TRON 
tees + TBIDON 
veeeeeees © © gr0qaIUOW 
* SUI[SOIY LINOSSIPT 
°° STEAL 
* * Yoraso}}oPT 
* * YOBULIIOTY 
cores ¢ * LOUMBIBXBIN 
° * Opa VI 


eoeveeere eee 


eoeeere rere @ 


eevee 
eseeeev eevee ee eee ee 





557 


York AGRICULTURAL EXPERIMENT STATION. 


INEW 


LG 


oune 
oune 
oune 
oune 
oune 
oune 
oun 
é 
oune 
oun 
Ayn 
oune 
oune 
vung 
Ajne 
oun 
Aine 
oun 
Ayo 
oune 
é 

oune 
oun 
sung 
oune 
oun 
oun 
oun 


ounr 


01 GT 


01 ST 
01 9 
01 ST 
01 8% 
01. 9T 
01 SI 
01 0% 
01 OT 
01 OT 


0} GT. 


01 GT 
01 9T 
01 OT 

0 
01 02 


6% OUNL 0} TZ 


oune 
oune 
oune 
oune 
oune 
ounr 
oune 
oune 
oune 
oune 


oune 
oun 
oun 
A[ng 
oun 
Ang 
oune 
oune 
oune 
oune 
ounL 
oung 
oun 
ouns 
oune 
oun 
ounr 
oune 
oun 
oune 


Og ounL 07 Fz euNL 
Z Ang 0} ¢z oune 
¢ <A[nf¢ 0} 9g eune 
y Ang or 9g oung 
Og oUNL 0} OZ eunL 
z <Aqng 0} ez ounr 
pe oun 0} TZ aune 
9z ounL 0} 9T ouNL 
TZ OUNL 0} GT ounr 

gz ounr 


o Ang 0} ez ouns 
Og OuNL 0} ZZ ouNL 


Z Ainge 01 9g oung 


T Ajng 0} cz oune 
Og euUNnL 0} ¢z ouNL 
PF ANE 0} 0g 9uNE 
p Ane 0} FZ oune 
Og UNL 0} Ez ouNL 
O§ UNL 0} FZ OUNL 
Og oUNnL 0} Fg ouNL 
Ain 0} 9g oun 
Ang 0} 9g ouns 
Ane 0} 9g oun 
Ain 0} 0g oun 
AINE 0} Og ouns 


CON HOON 


z oun 
F oune 
G ounr 
G oune 
1G ABIN 
G oune 
Tg oun 
€o AVI 
TZ ABI 
9g AVI 
eT ouns 
9g ABI 
6G AVIV 


g ounr 
2 oune 
oT eune 
9 oune 
@ oune 
2 oung 


IT oung 


0g ABIN 
[T oune 


P~ 9Unf 


¢ oune 


¢ oune 


- ounr 
pl oune 
9 ounge 
Z oune 
IT oune 


- oung 
G oung 
€ oung 
1 oung 


6T oune 
1T oune 


g ounr 
cy oune 
TT oung 
9T eune 


6T oune 
ST oune 


ZL Aine 
eT ounr 
9 Ane 
ST oune 
Sco 9Un Le 


Jy oune 


g— oune 
6T oune 


6L :unfe 
CLT 9une 


OT ounr 
Zr ouns 
OT eune 
cL OUNL 


LT oune 
cy oune 


&z 29Uune 
PL oune 
oz oune 


cT vung 


LT oune 
6, ouns 


TZ cane 
ST ouns 


TT oune 
eT oune 


Ly oune 
GT oune 


LU oun 
1T oune 
GT oune 
L<G vung 
St oune 
€% oun f 


oz ounL 
0z ounL 


eee 


eT oune 


OT oune 
9 ounr 


OT eung 


0z eunr 
gq ouns 


Tz oune 


Tz oune 


* * SUIMIOA AA 
°° TepI0oM 
feeeeeereeerreeeee eee ere ve . ° * VIM 
 * * TTSTOULM, 
“ * TOMOP SUIT AL 
eee + © TOVBOT AL 
an rap 6 eee s leer purdjna SUA 
"* DUDIIHAUL OLOU "IBA ‘S1U0JOS $2924 
acter de ona eee s+ *9220108 SULA 
* #465018 © 8? © 549890 Thal SEIUA 
18 ee MINNIS "IVA WWNIBDUL) $1924 
steeeeeees 95" nognugn) SULA 

+ F585" 5+ pupLUNOp 814A 
eeceeereeereon "** pyO0fipsLod 81424 
erates tree eereeeeese es” Do uauaD 82904 
. oe sree ss qydunyo $2424 
Tees Uaypunjsag $1904, 
tresses NOOSE SLILA 
Dente enter eee ees  S1DALISD SULA 
MHeeeewmweseetweeoee ee eee ee BIIOPOLA 
fejeocee eee esere ee ee ee ee oe . . * 1938[T. 
feeeeeeeese ee ee ee sere ° * qduni4ggy, 
oa ah. Fee) are She Rea late, wie ay ‘ONT Uosdwumoy,L 
“* @ ‘ONT Uosdwmoys 
eeevrereoerereee ee ee ee ee ee 8 ydvisolay, 
Ste ee eet e eee cesses © © DIBDUBIG 


0 O18 6 ee © ie 8 ce eseie -s*""e -ONT NUS! 
oes eoe eee eere ee ee ee eee ** AQTeTg 
eoee cere ee ee ee eo oe oe @ pusyny 

. cee oc * Joysny 


eee eee ee on © (‘AOX) Ssoy 


e@ereeeewpeseeeeneesee 


fore weeeeeee ee aeeeee 
feeoesree ee ee ec ees 
feecVeeeeeeeen se 30 6 


Report or tHE HorticuLtTuRist OF THE 


558 





N AA CON OD OD 

















Ajnf 01 og eune S oune OL ounr cz oune eo lounp Mee sr reneot per see ee REE redo 
AINE 01 Of aunE Aa Seca 9 aun Br pulp ap outs “Gz eUnE i enh were cae eos) IBUIpUrT | 
Ane 0} 0g oune 8 ounr 7 oun 6I oune 6I ounr IZ oune ehalevele. ¢ 2 eT re me cere . A[puUryT 
Aine: 0} 82 oune ace eee: 9 oun SI oune 61 ounr 1 oune hdtmh te) 6, 264 P6 0261 0 BARS 0, Op CES, Oye o. UIBIX) usploxy 
Aine 02 83 oun 9 ounr 61 oune 61 oun Oz oune Poses Poy yo SPU KT ee oe ee eeeee .- ysnqg ploy 
A[n¢ 0} Sz oune tL oun 61 oun Te ree ep Ray SIE Be TS ANTE a! SERB GAP te Ve Oe USES A ee A lias . ¢ uostu9d 
Ainge 0} Og ounL OLeuN ta hs hae aT sane" ewe aia arta oA eye Ob ON SMOLIN 

oz aunf OT oun ap euip: eLeuue ze eune fel eer ee * WUBI 
Aine Ot SZ oune OL ounr ST oung 61 oune os Mm O16, 8 Os Bese ie éle 058) B46 (a) 620 eee Ss ee Se fe @ oouRITA 

"LOST “9681 ‘G68T POST e681 "2681 
ee 
‘6 CUVAGNIA 


New York AaricutruraL ExprertmMent STation. 559 


VINEYARD 11. 
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HOW MAY SELF-STERILITY IN THE GRAPE BE 
ACCOUNTED FOR? 


With nearly all of the varieties under experiment the discharge 
of pollen from the anthers has been observed. In these cases it 
cannot be held that self-sterility is due to an insufficient supply of 
pollen. 

Some of the self-sterile varieties have long stamens. That long- 
stamened varieties become self-pollinated has already been shown. 
The short-stamened varieties are self-sterile or nearly so. Does self- 
pollination oceur with them? It certainly does in some instances; 
for covered clusters of certain short-stamened grapes have occasion- 
ally produced a little fruit. If self-pollination occurs with some 
short-stamened varieties it is reasonable to assume that it occurs . 
with all such varieties. It seems impossible that all the pollen of 
a covered cluster could be discharged and none of the pistils be- 


come pollinated even if the stamens are short." 


1 Green found that covered clusters of Lindley and Brighton set no fruit, 
but they set fruit perfectly when clusters of Delaware blossoms were inserted 
in the bags with them at the blooming period. Both Lindley and Brighton 
have short stamens. Cross Fertilization of Grapes. Minn, Exp. Sta, Bul. 
32:229, 1893, 
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Why do not the self-sterile varieties become fertilized after be- 
ing self-pollinated? Three explanations suggest themselves: 
First, the stigma may not be receptive when the pollen is dis- 
charged and the pollen may perish before the tubes enter the 
stigma; or, second, either the pollen or the pistils may be imper- 
fectly developed; or, third, the pollen may be incapable of fer- 
tilizing a pistil of its own variety, because of a lack of affinity be- 
tween the two. 

While assisting the writer in crossing grapes in 1898 Close 
found that while castrating a cluster of Mills some anthers burst 
and allowed the pollen to escape, although the blossoms had not 
yet opened. After castrating several blossoms in the cluster he 
removed the rest and covered the cluster with a paper bag to ex- 
clude pollen from other flowers. _The bag was not opened till 
the fruit on the vine was well developed. It was then found that 
fourteen fruits had developed. These ripened perfectly although 
eight of them were seedless. Fig. 10 is reproduced from a photo- 
graph of these fruits. Here is an instance in which self-pollina- 
tion was effected by hand, before the natural blossoming period 
arrived, with the result that the pollen retained its vitality till the 
pistils became receptive and then performed its function success- 
fully. Millardet has found that stigmas of blossoms castrated just 
before blooming’ may retain their vitality without pollination for 
eight or nine days and that grape pollen may retain its vitality for 
two weeks, at least. 

The evidence which has thus far been obtained does not support 
the idea that the failure of self-pollinated blossoms to set fruits can 
be attributed to the discharge of the pollen before the stigma be- 
comes receptive. 

In several instances pollen of self-sterile grapes has been applied 
to other varieties by hand and as a result perfect fruit has devel- 





1 Millardet, A. L’Hybridation de la Vigne. Paris: 27, 31. 1891. Millardet. 
quotes Castel as affirming that he had repeatedly caused the hybridization of 
the grape by dusting the stigmas with pollen of the preceding year. In view 
of the results of the test by Close, Castel’s experiments should be repeated 
with precaution to prevent self-pollination when the blossoms are being cas- 
trated. 





FIG, 10.—MILLs. 
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oped. With such varieties it cannot be maintained that self- 
sterility is due to imperfect development of the pollen. Most, if 
not all, of the grapes here listed as self-sterile have made a record 
of producing well-filled clusters of fruit in favorable seasons when 
so located that cross-pollination from some other variety could 
occur. ‘This is good evidence that the pistils are, as a rule, well 
developed. Plate L shows the results of preventing cross-pollina- 
tion with a practically self-sterile variety, the Eumelan. Not a 
fruit developed on all the covered clusters. At the close of the 
season only the stems remained, as shown in the illustration. 
Compare this with the clusters shown in Plate LIII which formed 
on self-sterile vines when the blossoms were exposed to cross-pol- 
hnation. Figure 1 shows a cluster of Herbert and Figure 2 a cluster 
of Barry. Compare Plate LI, Figure 1, which shows the three best, 
and with one exception, the only self-fertilized clusters of Brighton 
which have been obtained, with Figure 2, which shows a cluster of 
Brighton, which was open to cross-pollination. In view of these 
facts the second explanation for the self-sterility which is found 
among grapes cannot be accepted. 

By an examination of the parentage of the grapes which have 
been included in these investigations it is found that with the 
exception of the Eaton’ all of the thirty-three self-sterile varieties, 
Class 4, are hybrids, and of the twenty varieties listed in Class 3 
as perfectly self-fertile all but five are hybrids. It is well known 
that self-sterility is often found among plant hybrids. 

The evidence that self-sterility in general is due neither to de- 
fective pollen nor to defective pistils may be summarized as fol- 
lows: | 

1. Pollen is formed abundantly. 

2. Pollen retains its vitality till long after the pistil should be- 
come receptive. 





1Katon is a seedling of Concord, but whether from a seed produced from 
self-fertilized flower or from a flower open to cross-pollination, the records do 
not state. It is commonly classed as a pure lahrusea variety. 


36 


562 Report oF tHE HorticuLtTurist OF THE 


3. Pollen of self-sterile grapes may successfully fertilize other 
grapes. 

4, Pistils of self-sterile grapes are usually well developed. They 
develop into fruit when cross-pollinated. 

In view of the following considerations the most satisfactory ex- 
planation of self-sterility which can be presented appears to be that 
with self-sterile grapes there is a lack of affinity between the pollen 
and the pistils of the same variety. 

1. Nearly all of the self-sterile list and of the list of varieties 
which give very imperfect self-fertilized clusters are known to be 
hybrids. Possibly all are hybrids. 

2. Self-sterility is often found among plant hybrids. 

The variability in the degree of self-fertility which has been 
observed with some varieties seems to be due to the production of 
more vigorous pollen or the development of a greater affinity 
between the pollen and pistils of the same variety under espe- 
cially favorable circumstances. Thus Brighton is generally sclf- 
sterile. Under especially favorable conditions it has overcome 
self-sterility to so great an extent that a few self-fertilized fruits 
have developed. See Plate LI, Figure 1. 


LENGTH OF STAMENS AS AN INDICATION OF 
SELF-FERTILITY. 

An examination of the list of cultivated varieties included in 
these experiments, omitting Hopkins and Shelby, the stamens of 
which have not been observed, shows that only those varieties 
which have long stamens produce marketable clusters of fruit 
where the blossoms are bagged. This is certainly strong evidence 
that varieties having short stamens are not able of themselves to 
produce marketable clusters of fruit. 

Twenty-six of the cultivated varieties which were tested, while 
not completely self-sterile, were nevertheless unable to produce 
marketable clusters where the blossoms were bagged. Eighteen of 
these have long stamens and eight have short stamens. 


There were forty cultivated varieties which, so far as tested, 
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proved to be utterly self-sterile. The stamens of one of this class, 
Oneida, have not been observed. Of the remaining thirty-nine 
varieties, nine have long stamens and thirty have short stamens. 
Eleven specimen vines, representing as many native species, 
were under observation. Three had long stamens and were self- 
fertile. Of the eight kinds which had short stamens three were 
self-sterile and the rest. were self-fertile, one kind producing clus- 
ters which, though loose, were sufficiently well developed to be 
classed as marketable. So far as known all cultivated grapes which 
can develop marketable clusters when self-fertilized have long 
stamens; nevertheless the fact that a variety has long stamens can- 
not be accepted as a sure indication that it is self-fertile. On the 
other hand the fact that a cultivated variety has short stamens may 
be taken as pretty sure evidence that it is self-sterile, either com- 
pletely or to such a degree that it cannot of itself produce marketa-. 


ble clusters of fruit. 


Viv CHERRIES?” LUTOV KAY AND Shes 
SELER BRAUN.* 





S. A. Bracn. 





In 1895 this Station recommended a new cherry for trial as a 
late variety for home and market use and distributed buds under 
the name Lutovka to persons who applied for them. 

The fruit did not answer to the descriptions of Lutovka pub- 
lished by Prof. Buddt, Ames, Iowa, by whom the variety was 
introduced into this country. 

Specimens of the fruit were sent to Prof. Budd, who pronounced 
them true Lutovka. The stock had been obtained from John 
Wragg, a nurseryman at Waukee, Iowa. Later, trees of several 
varieties of European cherries which Prof. Budd had imported 
were obtained from him, and among them were the Lutovka and 
the Brusseler Braun. When these fruited it was discovered that 
the variety which had previously been obtained from Mr. Wragg 
under the name Lutovka was not like the Lutovka which Prof. 
Budd sent us, but was identical with the Brusseler Braun. It 
answered to the published descriptions of Brusseler Braun{ and 
was found to be identical with that variety as grown at the Michi- 
gan Agricultural College and the Central Experimental Farm, 
Ottawa, Canada. 

The object of this notice is to announce to those who have re- 
ceived cherry buds from this Station under the name Lutovka that 





* Reprint of a Station Circular. 

+ Iowa Agrl. Coll. Buls., 1885: 53; 1890: 7; 1893: 16. 
t Iowa Agrl. Coll. Buls., 1890: 7; 1892: 16. 

Mich. Agr]. Exp. Sta. Bul., 123 (1895): 24. 

Can. Cent. Exptl. Farm Bul., 17 (1892): 6. 
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they should change the name to Brusseler Braun. The variety 
still promises to be a valuable acquisition because of its extremely 
late season, fine appearance and good quality. 

The Station does not now offer buds of Brusseler Braun for dis- 
tribution. Among those who secured buds of it from the Station 
in 1895 were many nurserymen from whom trees may now proba- 


bly be obtained. 
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